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ABSTRACT 


WMenaecoursigio0n Of Major aderense systems has become a 
Mecver of concern to the Congress of the United States and 
moecume eyes Of the nation's populace as a whole. 

Mowin any Major research and development effort, both in 
mem leharinenu ot Delense and an Civilian industry, early 
Peeennang and sound decision-making at the inception of a 
feeeeream are key to the future success of the program. 

Hime responsibilavies and roles of the Service Components 
ema the Office of the Secretary of Defense in the initiation 


of defense system acquisition must be clearly cefined and 


MemmcOoCr ome ted 2f the sarly plannirs snd dec*ricn-malvirgr 
Meee te SOUNd and efrective., Current DOD policics are 


Momeni Owed Clearer definition of these responsibilities 
MEO oO LNere ere Still a-uprevemen ve weaech, shculd be 
made. 

Hoes thesis reviews the history of management of defense 
Peevem aA2CQUuisition, presents the current procedures and 
meee cs ClptOvYea if program initiation, and concludes with 
Meeitte suepestions for streamlining certain aspects of the 
mecem acquisition process which pertain to the initiation 


wea major derense System acquisition. 
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i eee eR UCT TON 


Peomoradvave Suudents in Che iirst class or the Navy’s 
recently established systems Acquisition Management curric- 
feat the Naval Postgraduate School, the authors have 
been given an in-depth exposure to methods and policies 
Serrently employed by the Department of Defense in the 
meeiisition of defense systems. An appreciation was gained 
of the importance of sound decision-making at the program 
initiation stage of a new defense system acquisition. The 
e@emysis, judgements, and recommendations upon which this 
first Secretary of Defense decision is based greatiy deter- 
e@er vile SOUNCGNESS Of this aecision. 

ihe worthwhileness of these analyses, judgements, and 
Meeommendations is predicted, in a large part, upon the 
teres Sic. Form of the inctcertaces betrsen the Crfice cf ths 
secretary of Defense (OSD) and the Service Components (Arny, 


Navy, and Air Force). 


Pee s2ASON FOR THESIS 

the gradual change in national priorities towards domes- 
babe issues dictates an increasing need for the efficient 
usage of economic resources within the Department of De- 
[Mewec. '..-tLhis marks the first time in American history 
Mier toe Gerense Dudget, after or during a war, has returned 
SOelvs Dre-wer lévels in real terms" (Ref. 1, p. ix). Cen- 


PresctOnal GuLrerest in defense systems acquisition is 





Mimence, SO incense that in 19/0 the Blue Ribbon Defense 
geomet. if iS Stvaif Report on Major Weapon Systems Acquisi- 


mem Process, drew the conclusion " 


Toler oMeress 1s 7fast 
jmeolacing OSD as the predominate influence upon major pro- 
Meems' (Ref. 2, Appendix E, p. 38). Congressional scruti- 
Mmeers OL defense Ducgets probe deeply and are challenging 
me@emracvionale and justification for decisions made within 
@oe Department of Defense. 

Puring his tenure as Deputy Secretary of Defense, Mr. 
Meyvid Packard instituted several management procedures 
foe were major departures from the practices followed by 
Meesooert McNamara and Mr. Clark Clifford, Secretaries of 
Meeetse during the Kennedy and Johnson administrations. A 
Me taricant cnange was the esteblisrment of 2a Nefense Sys- 
tems Acquisition Review Council (DSARC). Although the 
Seeeenai intent of forming the DSARC was that it would be 
Mm—mrOOrary “OUD, present indicatioms are that it will ke 
Pemeinued indefinitely. 

im this thesis the authors examine the procedures by 
which a new major defense system acguisition is initiated. 
Peeeoview Ol Dast practices in defense system acquisition 
Management provides a backdrop for the discussion of cur- 
Meee practices anc finally, the authors propose suggestions 
of ways to streamline and make more effective the interface 


between OSD and the Service Components in the initiation 


ceca deiense system acquisition. 





be APPROACH USED 

Pertinent literature on the subject of the Development 
Mmemceptl Paper and the Defense Systems Acquisition Review 
menmell process was assembled and subjected to extensive 
mepey and analysis. To gain insight to current views and 
Mmeoolems, the authors spent a week in Washington, D.C., 
memoucting personal interviews with personnel in the offi- 
Mmeeol the secretary oi Defense and the Service Components, 
all of whom were closely associated with the DCP/DSARC proc- 
fee in addition, the authors interviewed Mr. David Packard 


MemeccvOLer 19/2 to obtain his personal insights. 


fee ACKNOWLEDGEMENT 

MyesouciOors Wish tO Express their pratitude to the 
Mee rous incividuals in OCD and in the Service vomponenis 
feo sO Willinely gave of their time to provide personal 
M@eents into the DCP/DSARC process ir the initiation of 
gmeererense System acouisiticn. in oewiicular, achntUwleust- 
feerts Make to Mr. David Packard, former Deputy Secretary 
Seepeeiense; Mr, Edward Ball and Mr. Elliot Harwood of the 
Mieerce Of Director, Defense Research and Engineering; 
epee Reien, USN, Deputy Assistant Secretary of Defense 
(Production Engineering and Material Acquisition); CDR 
Raymond Youmans, USN, Office of Undersecretary of the Navy; 


Wee eter Wavrerman, Office of Assistant Secretary of the 


Tice wOlM fyler, Office, Chief of Staff Army. 





A special moweme mec 1Oy Foaremeny 15 extended to Dr. 
Seeeeie>. Kline, thesis advisor, for his astute comments 


meee CLO during Che writing of this thesis. 





Ii. BACKGROUND OF MAJOR DEFENSE SYSTEMS ACQUISITION 


MANAGEMENT 


fee GENERAL HISTORY 

Defense systems acquisition management today reflects 
maemaecades of effort to introduce techniques which are 
meeeole Of meeting the urgent demands of complex modern 
defense systems. PeGrerocriUmerrOonm erms Commeti1bion Like 
mee OL Previous post-war periods did not occur after World 
[eet t, Because of the actions of the Soviet Union on the 
Mmmecornational front and to maintain its national security 
feemcO fUlijli ats global commitments, the United States was 
Compelled to seek more and mor. veverful weapons (Nef. 3, 
py 1). This need further resulted in the ever increasing 
Semele xtty Ol new weapons as they were introduced into the 
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1961, President Eisenhower pointed to this need when he 
weed, “Our arms must Pemteeiwey ready @er instant accion, 
SOechat no potential aggressor may be tempted to risk his 
own leowtmnoeaoalt Ciewen as) 2 

MiechemedeenwOnm Clese- fieim circums@eances, radical changes 
took place in weapons technology. No comparable technologi- 
cal revolution in weapons had ever occurred before (Ref. 5, 
p. 7). From this technology came families of nuclear weap- 
Ons @s5 well as nuclear powered submarines and surface ships. 


Military research and development activities developed jet 
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Pra 8rocker engines, supersonic war planes, missiles and 
meeeli ives, along with compiex electronic launching, guid- 
pemce, and control systems. 

The increased research and development efforts of the 
Meeebary Services and their contractors produced weapons 
@eeawesome complexity. inherently, the resultant advanced 
maebems prew more complex with each step forward in techno- 
[Meey. With each of these advances in technology, the cost 
in terms Ciseiiee aver ial money and Manpower increased to 
Mgee point that today a significant part of the defense bud- 
meee is committed to the acquisition of major defense sys- 
@evew Although the dollar amount of the defense budget 
meets LO be increasing each year, the actual buying power 
Memmeeese ONles 15 actually cecreesilc which meres the freed 
meee sound Cecision-making and management in defense systems 
Memtsitvion @s great, if not gredter, than it has teen in 
meeor years. 

MmOcmMeecad tor Detter défense system management also 
Semanded a more efficient process for selecting systems to 
be developed and produced. Defense systems normally evolve 
Smepier as a result of continuing research and development 
eee ortvs Of the military services end defense contractors 
Mee nrough further engineering development of systems al- 
meaay it being. At Some point, before formal system manage- 


ial Can Defin, the deéeision must be made to develop and 


MEOOUGe =a fey System. iin @addition to military needs both 


ata 





meenical and economic considerations are involved in this 
weecitsion. 

imeorder Lo begger understand the organization that has 
mel ved in the Department of Defense for dealing with This 
Mamet cant iunction of system development and acquisition, it 
mammeeipiul to review the history of its growth. Prior to 
Mom War Il, the research and development activities of 
the Army and Navy were at an extremely low level of effort 
feeeeeno cop level organization to coordinate the programs 
Mmeeetre two departments. This situation was probably an im- 
portant factor in the creation in June 1940 of the National 
Defense Research Committee (NDRC), a civilian organization 
MenemauLhOority tO initiate, and with funds to support, 
Smee ane Oe6VvelcCumeny Gurecved at credting new weapons 
meet. 6, p. 105). 

mee Establishment of NDPC was a constructive and essen- 
Memeo lces: LOward @n immediate .f@nd effective s:polication of 
meeeeice and technology to the art of warfare. Since World 
fee, because of limited funds, the military services had 
Semen tittie toward applying seience and tecnnology to war- 
fere and weaponry. However, in this same period the scien- 
ieee progress of our country hea developed enormously. 
Mieteasing Numbers Of universities engaged in research in 
Mees pnysical sciences with a corresponding increase in our 
aeons CcOnuribuLion to scientific knowledge. Industry 


maa Simidarily created a dynamic technology directed at 
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Peoiying the new Knowledge of science to the civilian life 
ema economy. 

In 1941, the NDRC was replaced by the Office of Scien- 
tific Research and Development (OSRD). This organization 
Mes vne top authority and operating agency of the civilian 
Semenviliic and technologic effort. OSRD‘'s general functions 
MmmobO advise the President about the status of scientific 
Meer ch relating to national defense and measures necessary 
Memessure continued and increasing progress in this field. 
feed authority and funds, 10 could initiate research 
Mmeeeine FCO weapons, and it could carry the development To 
Mime scvagze of operating models which were tested and evaluat- 
ed by the War and Navy Departments. These Departments were 
Meemeecal judeces of the miiitary vaiwe of the new dcvyelop- 
Ments. Those which the departments considered of adequate 
Memeevary value were standardized and contracts were Jet for 
Mee OCMC ace. «6MOSt. Ol 6 Ghe rese@ercr orcfects thas GARD 
sponsored and supported were undertaken at the request of 
Dime Army or Navy. 

Purine World War Il; the Army and Navy rapidly expanded 
beds OWN Organizations for research and development. In 
peaaeton to their role of decision-making on programs 
mapeetaved by Che OSRD, the two services initiated their own 
Meoecrams wnich were largely carried out in the laboratories 
poestacilities of industry. 

In the five year period from 1940 to 1945, the Nation's 


expenditures for defense research and development expanded 


Le 





from a modest $30 million to approximately $600 million. 
While at the time this increase may have appeared to be 
excessive, R&D accounted for a mere .4% of the total Was ton= 
fumcetense Spending of $152.7 billion in FY 1945 (constant 
feeeo50 prices) (Ref. 1, p. ii). However, due to this 
mepaad €xpansion of military R&D and the existence of war 
Semeeecions, little attention was given to efficiency and 
Sconomy. With the rapid and general demobilization of the 
Armed Forces in 1946, OSRD was discontinued and the pro- 
grams under its cognizance were assigned to the Army and 
Navy as appropriate. 

mee GQisbanding of OSRD at the end of World War II 
mmemved a2 VOld in the relationship between the military and 
meee icitic ccmmunities and posld the preblem of improving 
Meeeecery R&D coordination between the Army and Navy. In 
June 1946, as an outgrowth of a joint committce study pro- 
oo ec, (CO Ce, es V. Pcrmmpta., : édint Receerch 
and Development Board (JRDB) was established. This board 
feeeuhne first organizational Bodve i Vimy <auchermi Zed sto 1acu 
as a "command" agency on research and development matters 
@emmon to both services (Ref. 6, p. 35). 

The National Security Act of 1947 created the National 
iMi@eeeary BStcablishment which included the Department of the 
Per Force. It aiso established the basic mechanisms for 
Mere centralization of R&D control at the newly established 


secretary of Defense level. The Secretary of Defense was 


Peed prea responsibility for effecting coordination of 
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memieeain acvivitles of the military departments which among 
others included the elimination of unnecessary duplication 
mr a number of areas, including research and development. 

The National Security Act of 1947 replaced the Joint 
Research and Development Board with the Research and Develop- 
ment Board (RDB) which was to be the vehicle by which the 
Meeevary of Defense would oversee all military R&D. The 
Mmeeewas tasked with several significant functions: develop- 
ing a master Spun plans providing @euidance to the 
fteeeerary departments in formulating their programs to imple- 
Weer tne plan; continuously reviewing and analyzing R&D 
facilities; making budget recommendations for the defense 
R&D program as a whole; and assigning to one service com- 
ee IC lore y YCor~emesLility for ar ertere R&D prcocram 
Meeeunnecessary duplicetion could be eliminated, efficiency 
promoted or economy achieved (Ref. 5, p. 36). 


7 he ee : pare Mige a - 1 : vo : Z En, 
2 braces 1) TY. ee) ~ 1 - 2s 
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The 
Meeeoeo Fhe power of the RDB by giving at the authority to 
coordinate R&D rather than merely recommend such coordina- 
tion and it provided the Board Chairman with the power .of 
decision-making on matters which fell within the jurisdic- 
mmo Of the Board. 

The Board functioned through committees of military 
men and civilians. Each committee focused on a special 
meee coe se leecuronics, aeronautics, and had panels to deal 
with more specific areas of interest. The effectiveness of 


the RDB suffered from the inherent weaknesses of th 
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eommnictee approach. 


ibhewecomreltlrees [Trequently tended to 


iaveilvye themselves with problems faced by counterpart 


Pe@eips within the military services. 


Despive deficiencies, 


Mme nWB during its six years of existence, accomplished a 


@ensiderable degree of coordination, exchange of information 


Ogee the services and industry, 


GQuplication which previously existed in defense R&D. 


and eliminated some of the 


These 


G@eonplishments were a significant move in the direction of 


mere eifective management of R&D in the Department of 


Defense. 


hemor Lhe reorganization of the Defense Department in 


ies, an Assistant Secretary of Defense for Research and 


Mee rOopment replaced the Research and Development board. 


Tne aquties 


i TO 


ana development 


Geeo, progr 


pwmecects. 
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Pieeeramn in 
= eee: 
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advise the Secretary ot Defense on the research 


aspects of the Department of Defense poli- 
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Ofer es ca. 16 
assure that there was a sound and integrated R&D 
the Defense Department. 

ersumesraar che ReD program was geared closely 


strategy, which meant close contact with the 


meme Chiefs of Staff for close coordination with all 


Government 


and non-government organizations on all R&D that 


might affect national defense. 


VWiewece NCemConmpolentys were responsible £o this execu- 


Mitemnor CNe Planning @nd execution of R&D programs with his 
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memmeary function being that of review to ensure that the 
Beevice plans and activities were conducted in an overall 
@eeroimaved, sound, and integrated manner. the 1953 legis- 
Peron also created the position of Assistant Secretary of 
Defense (Applications Engineering). This executive was 
G@m@ereea with preparing DOD policies and procedures to assure 
Geet litary weapons systems would meet the objectives of 
"application engineering" as they passed from research and 
Gevelopment into production. The lack of clear lines of 
responsibility between the functions of the two assistant 
meeeemories reduced Che effectiveness of each. This situa- 
Memeereconvinued TO exist, despite several attempts to resolve 
Memeo usion, until 195/ when their functions were mergea 
MummeerS Sant le pceition ch Assistant Secr«tary c 
fOr Research and Development. 

mae next reorganization or the Department of Defense 


~ ~, aie — { 
% - . a4 ? 
me acoub in 1. 
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Sees Of the top defense D&R manager. The Assistant Secre- 
tary was renamed Director of Derense Research and Engineer- 
ing (DDR&E) and ranked sixth in the Defense Department after 
Migemeeccrevary, his Deputy and the three Service Secretaries. 
memwecame the principle gia Ss Ol eo Ue oecrevary of Detense 
Smetavters of science and technology. He also supervised 
feeeenal activities within DOD, including their direction and 
emer ol Lnrough centralized management. In these areas, 
Pench recommended policies and guidance on DOD planning and 


program cevelopment and on programs to fill gaps and to meet 
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Mmeevonal Objectives. The office of DDR&E has continued as 

peeereme mover of R&D withan the Department of Defense. 
Perm mecoiurol ©f derensermncD has varied in recent 

Years depending largely upon the management style of the 

Beemevrary of Defense. The two somewhat different approaches 

of McNamara and the Laird/Packard team are presented in 


Gematt in the following sections. 


B. MCNAMARA APPROACH 
When Robert S. McNamara became the Secretary of Defense 
in January 1961, President Kennedy charged him with deter- 


Meee the level of forces required and insuring the support 


Cae 


@emeoce forces at the least cost (Ref. 7, r. 108). With 
meeomandate from the President, Mr. McNamara conducted a 
Seeeered evaluation of the numerous activities of the Depart- 
eemeot Defense anc of his position as the tcp manager of 
Meemeooparivment. AS a result of this evalueticn he surmised 
Meee: the principal rroblem steading in the way of 
Seeeerecit Management of the Department's resources was not 
the lack of management authority - the National Security Act 
provides the Secretary of Defense a full measure of power - 
Diveracther the absence of the essential management tools 
needed to make sound decisions on the really crucial issues 
@eemacional security" (Ref. 8, p. 193). 

As for the manner of management he was to employ as 
pecretary of Defense, Mr. McNamara stated: 


".,.it became clear that either of two broad philo- 


Sopmles Of Manacement could be followed ty a Secretary of 
Defense. He could play an essentially passive role - a 
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mbereital role, In this role the Secretary would make the 
decisions required of him by law by approving recommenda- 
mons mace to nim. On the other hand, the Secretary of 
Metense could play an active role providing aggressive 
Weadership -— questioning, Suggesting alternatives, propos- 
Mme@eeoojectives, and stimulating progress. This active 
mole represents my own philosophy of management...I be- 
came convinced that there was room for and need of this 
Pema Of management philosophy in the Department of 
Werense." (Ref. 9, p. 2). 


ie. licNamara was determined to be an activist leader 
@egeeot merely the judge of compettng alternatives or a 
Maseulacvor among competing interest groups. In order to 
Peteorm in this manner, McNamara believed that he would 
need readily at hand all of the relevant information avail- 
meee or the making of sound decisions and for controlling 


eer execution. 


Mimowe the crucial deciwioms confronting ce Secretary 
Mumm rOnse...are tne choices cf major military vorces ana 
Mmeelo systems needed to carry out the tasks and missions 


fieech derive from our national security objectives. 
Mmeeordingly, the pertinent informaticn must te so orran- 
jzed aS to focus directiy on those forces and weapons 
es eee eS) cS CA Se Sry Gl reatiemess and 
Mumm Ol & Certicuiar .cavons vevsten) <irneludime ok. 
pemeeetaved €quipment, personrel, supplies, facilities ane 
mimes, regardless of the particular service to which the 
Porce element may be assigned. And in order to optimize 
@emallocetion of resources, one needs not only the cost 
of equipping these units (weapons procurement cost) but 
@meeo the cost of manning and operating them for at least 
a reasonable period of years into the future (life cycle 
@eous)" (Ref. 8, pv. 193). 


In keeping with his Pease oho of management and to 
provide the information he considered necessary for good 
decision-making, Mr. McNamara instituted several changes in 
the Department of Defense which were received with mixed 


emotions by OSD officials and members of the DOD components. 
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Among these changes was the introduction of the Planning- 
Programming-—-Budgeting System (PPBS). This system was 

@eeened to provide the information in a form desired and 
mMemanveprate if into a single, coherent management system. 


Memeeme words of Mr. McNamara, 


"...this system serves several very important purposes: 


ime tt produces the annual Five-Year Defense Program which 
is perhaps the most important single management tool 
for the Secretary of Defense and the basis for the 
aewiat proposal to the Congress. 


meee lt provides the mechanism Chrough which financial 
MmiogmeGs, Weapons programs, force requirements, mili- 
Cameo yy, ene fTOreien policy objectives are all 
brought into balance with one another. 


See lt permits che ton manarement of the Defense Depart~— 
Hemimmune res lGenyu, and tie Congress to focus their 
meveiePOne On Tie Cass and Missions related vo our 
Petite wocuriby Co Me ves, rather than me che tasks 


Wem tos Coe Ol 8 Darktcular service. 


Ww. it provides for the entire Defense Establishrent a 
egies eo proved ’ plan sw projectca fur crourh into the 
iieaie CO @neure that all of tre prover ec are toth 
mero Cee oo inane “coscip tc” (ese. 2. 1. Jo). 


the main elements of the PFBS were the program packages, 
the Five-Year De eae rrog@ea. cnemuwne wise of <cost—-efiec= 
ieeemess Studies. With the possible exception of the five- 
Peweeprosram concept, these elements were not in themselves 
meee, tihe distinctive-feature of the program packages 
femeevial tCney focused on broad functional areas such as 
Srracvegic forces, continental-defense forces, and general- 
Meeeeose TOrees, rather than on the traditional service 
Pere egorics. ihe Army had previously studied such an ap- 


mroaen and the Air Force and the Navy had already developed 
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[Memeo Onal programs for their own use. The services had 
meso instituted, to a limited extent, the use of operations 
research and systems analysis techniques. The. really inno- 
meme feature of the PPBS was that the Secretary elected 
Memmake the functional programs major vehicles for his deci- 
Sions. The Five-Year Program focused on functional cate- 
gories that were broader than the responsibilities of any 
eeeore military service or department and thus tended to 
shift the initiative to the Secretary. 

imo gorue phe PBS was Intended to achieve unification 
Seeee ti Ort within DOD without causing drastic changes of the 
Pree Organizational structure. 

POeaugment the PPBS, Mr. McNamara also instituted a 
Mewes Of aAnalyeical support which opnereaticns researen and 


Sree MOdern management techniques could provide on matters 


©, 


Memeo lonal security. This analytical sunmrort vas calle 


if 


[eee aliialycis. ‘the BPLice os. LUO Ae ee oe CY: 
Meme a UNL’ within the Office of the Comptroller, eclcsely 
associated with PPBS. In 1965, Systems Analysis was ele- 
vated into a separate entity with its director becoming an 
Assistant Secretary of Defense. The military services could 
meen coat McNamara was effecting important changes in the 
department quickly, and, like most long-established organi- 
MeeerOns, they were not completely receptive to these sudden 
Changes. tlhe rapid rise of Systems Analysis to a special 
Status was indication of its pre-eminent role in the 


Menaneare acministration. 
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ipebieteti we syetems anelysis takes a complex problem and 
Bereos Out the "jumble" of pertinent factors. . The aim is 
Meo) assist the decision maker by providing him with quanti- 
Mmeemeerye Cstimates olf the eifectiveness and costs of each of 
Gae aliternative courses which he could choose" (Ref. 9, 
p. 15). What proved to be the most controversial feature 
of the new system was the extensive use of systems analysis 
Peemeroues TO review anc evaluate the force proposais of 
the JCS’and the Service Components on a substantive as well 
as a budgetary basis. 

The combination of Mr. McNamara's management style of 
wee personally involved in all activities of DOD, the 
M@eroauction of PPBS, and the emphasis on the systems 


Meeeeests approacn to GS@ecilsie@n=-maring resulltca in greater 
Sembee ti Zation Of power at the OSD level fcr defense system 
eesti >10n decisions. The military conconents felt 
een | CLL hthe Uns kids" stem of ch oPermr same: 
feeeeein Often placed quantitative calculations above "“experi- 
ence" in the decision-making process. 

imethe area of defense system procurement, Mr. McNamara 
Melmiee LnaAaL a Special characteristic of defense research 
e@emcevclopment was the diversity and large number of 
Seperacely identifiable tasks and projects encompassed 
Wethin R&D. In order to "organize" these tasks and proj- 
Servs, they were grouped into categories which would be 


meaningful from a management standpoint. The approach used 


was based, in a general sense, on the phases of the 
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Semelucionery process by which ideas were eventually trans- 
lated into operational military hardware. The categories 
selected were: Research, Exploratory Development, Advanced 
Development, Engineering Development, and Operational Sys- 
tems Development. Althougn these terms had been used pre-~ 
viously, they were redefined. 

"Research’ constituted the effort directed toward the 
Seereuncerstanding of natural phenomena and the environ- 
ment, i.e. UOneCOe ee sOlUEmemnor basic problems, relevant 
Gemmeome—LTerm national security, in the physical, chemical, 
Daotogical, engineering, behavioral, and social sciences. 
Individual research tasks were derived from analyses of the 
Meee needs and limits in defense technology, and from a 
meme ion of the scientific cprcrtunities relevart to na- 
Meem@eat security in future years. 


1 


"Exploratory Develcpment" constituted the effort dizect- 
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Geer opment of materials, components, devices and subsys- 
tems useful to met? WeLIgUBAIOS weapons and equipment. The 
Ciemeocts Of This category was on exploring the feasibility 
eee OUS approaches to the solution of specific military 
peep lems . 

"Advanced Development" encompassed the efforts directed 
Toward producing experimental hardware for feasibility test- 
ing in order to determine its suitability for military use 
before proceeding with the design and engineering for 


ee@rlal service use. AS programs moved into this. stage, 
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meewecOuld Defzin to be identifiedewith specific military 
Peeticavions or techniques and could, therefore, be analyZed 
mice ttn aS to their potential military usefulness. It 

was also in this phase that analysis into initial cost 
estimates were made to determine whether the potential 
operational benefit would be worth the cost of further 
@evesOpment, production and deployment. 

"Engineering Development" encompassed the efforts 
directed toward designing defense systems or equipment 
Speciitically engineered for service use and it was in this 
Pmase that large commitments of resources may have been 
ten tO a Single project. Accordingly, before a system 
Miemoraced into full-scale engineering Gevelopment, it was 
Meee ry COmetermine ats specific ongme@ugonel reauire- 


Wemmeoe and Compare its relative cost-eftfectiveness with that 


of other available alternatives. It was in this phase 
esc) POalo, @ilestopee, and tne qeredt. icv qaere 
Gemaolished. 


"Operational Systems Development" encompassed the 
ee eee Girected toward the development, test, evaluation 
and design improvement of defense systems or equipment 
which had been approved for production and deployment. 
“Once a decision had been made to proceed with production 
and deployment, the project was included in the appropriate 
mission~oriented program in PFPBS. 

Because Research and Exploratory Development involve 


miempeere for ney knowledge ard techniques, specific goals, 
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milestones and time schedules were not normally prescribed. 
Mmeeordingliy, management of these categories of R&D was on 
meee yc! Of effort” basis. Decisions about specific tasks 
Bgemoro jects was virtually impossible from a central vantage 
Wap and therefore reliance was placed on the military 
service R&D managers for ensuring that the prescribed level 
@eeeeesources was concentrated on the most promising projects. 

Mr. McNamara believed that it was "...extremely impor- 
tant that no new major systems development be started until 
the basic components and technology were in hand" (Ref. 8, 
p. 152). This was one of the principal purposes of Advanced 
Bevelopment. in this phase many of the major components of 
Mee ysvens were developed and experimental prototypes were 
eee VC lOve’ prior vo commitment to Eneineering 
Pevel opment. 

Projects in the Advanced Development phase were managed 


A EGG, 
Pe) = 
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Mme JLe™ basis. Hach project Of stjwmrned war 
ieeeemeoually reviewed in OSD and individually managed by 
Siiemoi the services Sheet eue. o28eneres. 

While Research and Exploratory Development were not 
Gmrect ly related to immediate military requirements, a full- 
feeme Engineering or Operational Systems Development could 
eeey De justified in terms of its potential contribution to 
Memuonal defense strategy, considering B@riied tS. COSt and 
mommilttary eifectiveness, as well as the cost and effec- 
tiveness of any other available alternatives. Mr. McNamara 


.' 


Meanvainea that too many projects were moved into Systems 
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Development work before adequate consideration had been 

meme tO how the proposed defense system would be employed, 
feet WOUlQ COSt, and whether its contribution to military 
Seago lity was worth the cost. In several cases, the capa- 
bility of a proposed new development could have been achieved 
in other ways, often by the modification or more imaginative 
Meee: an existing defense system. 

In the words of Mr. McNamara, "...in planning the R&D 
program, we mus Consisvently focus our attention on the new 
oie improved Carpool iLles Chav ware required, and not just on 
Wmemevenicies. if these capabilities can be proved through 
bm@emmocditication of existing vehicles or by the development 
Slememiscallation of new e€quipment, there is no reason why 
MemeeeoulG siicur the additional cost of developing new 
Wemmmetes' (Ref. 8, p. 155). 

Peeeore a SY¥SYEM was moved into Engineering Development 
Meme eCeSssary to cde@@Wermire ss rreciswml, + ee me ule 
(iemmeewins elements: threat, opereting capabilities needed, 
alternative ways of Decrees Bareal~ saZze Of the Torces 
Mroposed, time schedule, and probable cost oi each alterna- 
tive. To facilitate the determination and coordination of 
these elements, McNamara instituted the Development Concept 
meer (DCP). The DCP is discussed in detail in Section Iil 
empenis thesis. 

Through the use of these categories and the varying 


MPanesemeny techniques employed for each category, Mr. 


ie avarea telt that he was §...able to minimize the initiaticn 
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@avipromisang programs and to eliminate in a more timely 
Memner those which are revealed to be unpromising or un- 


needed as the development process unfolds" (Ref. 8, p. 156). 


Pee GALT RD/PACKARD APPROACH 

In January 1969, President Nixon appointed Mr. Melvin 
iemmeairad as secretary of Defense and Mr. David Packard as 
Meeury oecretary of Defense. Mr. Laird came into the Penta-~ 
@e@maith some very definite views on how the defense estab- 
imeeament Should be operated, views formulated in the sixteen 
years he was in Congress as a member of the House Appropria- 
meets COmmittese and a vocal critic of DOD management during 
MeNamara's term as Secretary of Defense. Siniierly, Mr. 
Peewee d broureht into OSD his ideas of how an organization as 
large as the Defense Department should be maneged. These 
laeas Wem esee Ol Nis Sucecessiul experience as one of the 
Mevion's leading industrialists. 

The views eer lucas @Oremmiiene two Top) DOD execuLlives 
feigemalike on many questions of defense policy but Mr. 
Laird, as had been the case with Mr. McNamara and his 
fee@essor Mr. Clark Clifford, became embroiled in the Viet- 
Premera sle atic OLnerm high level matters of national security 
anc strategy. Accordingly, his deputy was given the role 
mums Cenural figure in articulating and implementing the 
Changes they believed necessary HOpeaiiior OvLMe “ane StTreamn= 
Matis ties UncttOning of the Defense Department. In the 
eee Cet e@ee SySLem acquasition, Hir. Packard stated that 


"at the outset of this administration it became clear that 
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there were many problems associated with weapon system 
acquisition and that this area needed improvement" (Ref. 10) 
M@ependix A). 

Pectimaough this need for improvement was recognized early 
beyeele. Frackard, he chose to move somewhat slowly in order 
meee Might be able to survey the Situation before taking 
P@yeaction. He expressed a desire to experiment with and 
try out on a limited basis any new practices and procedures. 
Based on the experiences gained during this "trial period" 
he established new SO etee Ce Made wear tations Torey sl— 
meemoolicies rather than take sweeping changes throughout 
weemeeparcment of Defense. 


Mater Oot Mr. Packard's primary functions as Deputy Secre- 
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Gemeesce Systems by assuring that the systems procured were 


0} 


Meee ty Conceived, that they Were absolutely recessery to 


Ce~eerelone | Comic c needs, ana What Mien --ghevur antec ones 
field, they met the established requirements. 

To achieve ene ae SCose ae derence? procurement, the 
Bepee--rackard philosophy involved what Secretary Laird 
Galied “participatory management." Mr. Packard stated, 
Seeeececisions are likely to be better, and to be imple- 
mented better, if those responsible for the implementation 
meee llowed tO participate in making them" (Ref. 11, p. 26). 
Mer concept Of involving those ultimately responsible for 


Sele temiawt toute thie formulation of plans and policies wes 


promulgated in Secretary Packard's memorandum of. 28 May 19709, 
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“Policy Guidance on Major Weapon System Acquisition." 

immer rs memorandum, he stated that the services, those who 

Serva y implement the programs, would be the ones who must 

fee oe the majority of the responsibility of implementation. 
pecretary Laird reemphasized this decentralization 

approach to management in his statement before the Senate 


Armed Forces Committee in March 1971 when he said: 


"We have adopted a concept of management that is based 
Speoarticipatory decision—-making.... Our aim is to im- 
mmeve Doth the decision-making process and also other 
Memecement activities by placing more emphasis on people 
weeeereoas CmMpnesis on Elaborate procedures. When the 
Meeple who will be responsibie for implementing a decision 
meee the Obportunity to participate in making it, the 
Pee lOon is likely to be better, and the people in the 
Meeenization will prorabdiy have a greater incentive for 
Pmercessiul implementation” (Ref. 12, p. 113). 


Pee Cn loc Cae Dee One; this concept. wiferFBs 
Meee vias altered so that the military services and the 
Meee Chieis of Stafir nad a major role in the planning of 
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Mew olaced in the position of reviever cf military’ pians 
e@emproposais, rather than initiator of plans as in the 


McNamara era. 


in his testimony before the Senate Armed Forces Commit- 


moe, Mr. Laird stated: 


"In the previous administration, the decision-making 
Process Was centrally controlied, with the Systems Analy- 
Sis office giving independent support to the Secretary of 
Wetremse Jystcentiiyinge issues, providine analyses, and 
PaeconmemeunenceciwS 1 Ons. I this administration, we have 
Sie Olleamted ereaver participation by all parties concerned 
Poems GOUCTo. LO identify more precisely the areas of 
ie ee eer C Ope e Pore i Gipants... the role of Systems 
Anaiysis is to stimulate and develop the uses. of analytic 
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Mecnniques throughout the Department and to encourage the 
Pewelopment...Ol clear analysis of issues and clear de- 
MeeeatiOn Of alternative courses of action on them. In 
Miecemaaner the issues and alternatives are clarified not 
only by analysis but also by the judgement and recommenda- 
mons Of the military services and of the JCS. 


"We have taken steps to define responsibilities more 
Meeectoely, and we believe this...will contribute to 
Metter management. This had been done in the planning, 
programming and budgeting system (PPBS), where we have 
Peeen the Military Departments more responsibility and, 
[mmecie Same time, provided a clearer cdefinition of Ser- 
memes and OSD responsibilities. We have gone through the 
Pee iceces soi CStablashing sprocedures to be used in the 


eee elopment and acquisition of new weapons” (Ref. 13, 
meee iS). 


Me responsibility of OSD in the acquisition of new 
Meewens, according to Mr. Packard, consists of approving 
policies, providing broad guidance to the services, evalua- 
feermeo: Now well the services are performing their R&D 
[memos , and, finelly, the adecielcn-ricsklwe responsibility 
Memmoevermining if a particular program should be implemenr- 
Memeo Yericus decision points in the acauisitiacn. This 
fee UCL ICn was retained at tne OSD Lleol eaguse of 
meemmoirecy relationship to the overall long-term objectives 
m@emomecet constraints of the Department of Defense. 

In July 1970, The President's Biue Ribbon Defense Panel 
Mesuec its findings and recommendations on the operation of 
the Department of Defense. The Panel noted that DOD policy 
on weapons acquisition called for a single major decision 
by the Secretary of Defense. This single decision consti- 
mmbea authorization for the commencement of a major system 


fe oe ew benouUsm This policy had served the intended 


meee emo Civahp the Secretary greater control.over the 
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meaqeurol New programs, it did have serious shortcomings. 
meme Of these shortcomings were: 

ieee cecouse 1 Was SO aG2iiicult for a service to obtain 
tie decision to proceed, there was a tendency not to review 
Miiemwaecision once it had been made. This resulted ina 
Wee Ol meaningful review of the system during the stages 
meee velopment. 

Ewe ime single decision point led to a greatly increased 
amount of justification which forced the services to con- 
meeeare more On Studies to justilty the system rather than 
fameeee Lechnical Gevelopment of critical components of the 
oamo tcl. 

fee tne Environment in which approvals were obtained 
@eeea tie services and their ccntrectors to rane genuine, 
memeercouently over-ootimistic estimates of their ability 
memeeal With the technical unknowns. This trend often 
Mrmr eco if. OVERPruns ir ccsut and scmcule later in the 
Sepeweoomeny, and in some instances deficient hardware. 

wee The nature ef the decision inhibited future innova- 
tions once the system had been approved for development 
because any future changes would challenge the credibility 
aeeecre Original decision. (Ref. 2, p. 13). 

iijemeanc lecowe Wdea, tmat the single decision point con- 
cept was not a viable management mechanism and recommended 


That a multi-decision management system be utilized. 


Three decision points were cited where the services should 
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be required to obtain Secretary of Defense approval before 
Mmgeeecuing to the next phase of the acquisition. 
liteweackarG agreed with tnais recommendation of the Blue 
ipbon Panel. The vehicles by which the Secretary of De- 
Meee and his Deputy would be informed on matters of major 
defense system acquisition were the Development Concept 
Paper (DCP) and the newly established Defense System Acaui- 
Sition Review Council (DSARC). Implementation of these 
concepts came through promulgation of Department of Defense 
Directive 5000.1, "Acquisition of Major Defense Systems" 
(Appendix B). The DCP and DSARC process is discussed in 


S@oueres sections. 
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III. SYSTEM LIFE CYCLES 


formally  delTense Syevem there Exists a basic life cycle. 
The system life cycle may be said to originate in the per- 
ception of a need and to terminate when the system is 
Mmeeecd as obsolete. 

The life cycle may be originated in one of two ways, 
feeest aS an outgrowth of a new need or, second, as an itera- 
fem of 4 previous System whose life cycle is nearing com- 
MeeeraOrn. This latter system, to a large extent, satisfies 
an increased need (or perhaps the original need better), 
Meeceas the new system fulfills a need which may not have 
Meru S LY eas ved, possibly as the result or a new scien- 
Mmeere Or technological breakthrough. 


£° 
as 


Mime eee iI SCUSS.,On O: this system life cycle, 


Mor cer vyicvcoins’ wia’ be ecm ve@d. The sv sier 
emer cycle is viewed as a group of activities whith are oc: 
interest and concern to the user of the system and to the 
producer of the system. The user's functions entail stating 


and developing the needs and concepts for the system and 


peepee production, for the operational use and support of 


~ qislamonsleeelnennere isomervem toobr. Melvin Bs. Kiane and 
Meee Melvin W. Litson for granting permission to freely use 
ideas from their Systems Engineering Lecture Notes (Ref. 14). 
These notes are the latest updated version of material con- 
meeeeec ay he:s 15 anc 16. Portions of this section are 
M@reted Ver o4u1m irom the lecture notes. 
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Mm@meeoyevem. Fine user provides the requirement inputs to 
fepeete tne producer designs the system. The producer's 
Mmemer Ons Cntvail transforming the needs provided by the 
memento the design, production and installation of the 
Seeeen. All systems have both users and producers. 

in the Department of Defense there are both internal 
Geomexvernal user-producer relationships. As an example 
Poeeeiese relationships in a Navy context, the users of the 
system are the operating forces represented by the Office 
of the Chief of Naval Operations (OPNAV) and the producer 
is the Naval Material Command (NAVMAT). OPNAV states the 
operational needs and NAVMAT translates these needs into 
Peemerements and basic design. Once WAVMAT has developed 
Meme teoouIrementls ard besic GeSsifn, it assumes the user 
fmemeeeir Cone Navy's relavionships with industry, the ultimate 
Peeemcers Ol the systeir. 

Pew or produce: Ge | OWE i> a OR Chr cucrmee Tne 
Mmeemeeyv clic Of a System. There must be extensive interaction 
Peres) Che two, particularly in the formative stages of an 
femmes biOn, in order to ensure that the system developed 
eifemoroduced actually meets the need for which it was 
intended in a cost-effective manner. 

Winety progressing from the beginning to the end of the 
meen cycle, there are a number of phases through which the 
eo oem Must pass. In the most general sense, there are 


three distinct periods ~- the Planning Period, the Acaquisi- 


mirOmeberiog, and the Use Period (Figure 1). Planning is 
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Mimeidilotal period in the dife cycle. During this period, 
Mmeemiiecd for the system is established, operational and 
Seems concepts are formulated, and the feasibility and 
worthwhileness of these concepts are established. The out- 
Peewo. scone Planning Period is system identification and a 
set of system requirements. 

Mmmem@inine 1S primarily a responsibility of the user 
meeeoe Of his initimate involvement in the ultimate opera- 
Mion and Sep emierO, LHe TS Vevenm ww oecauce he is direcrly con— 
foeeeo With the resources available and the needs to be 
fmeeo 2ed, and because he is best qualified to specify the 
fPecuarements of the operational system. 

MmerqQu@amene user 1S responsible for planning in the 
Pee. Choe lc, Stcieom is he able to pertorm the rlanning 
Meewemeo aclivities without help from the producer, eitner 
Meewenal or external. ies Ouran yee 00 y.- Che exter 


x 


MM OONcers (cciuractcrs) mey be curl ton tc MWe the 
M@m@eerhnal produccr (NAVMAT) who in turn assists the users 
ieee ining system requirements. 

mre AcGUISition Period encompasses those activities 
moecessary Bo desien, test and evaluate, produce and install 
the system. This period is the prime responsibility of the 
Saeetial producer. The producers must transform the system 
requirements established during the Planning Period into a 


ifemel Or tvhne system, represented by a tested and evaluated 


Beevotyoe and the engineering drawings, specifications, and 


36 





Memeoewnichn are used to produce and install the system, 
Mmeeey tor the systém user. 
Miememuse Periog consists of those activities required 
femme crare, Support, and maintain the system, and finally, 
emer spose of the system. this period is again the respon- 
Sibility of the user and thus the cycle is completed where 
Mimoeean, with the user. Eventually this then leads to the 
meer ON) OL new requirements and the cycle starts again. 
Been of these periods in the system life cycle may be 
Giyided into a number of phases and stages. The Planning 
Period may be separated into two phases, Concept Formulation 
p@emoysoem Definition. The Acquisition Period consists of 
ere ne rOductiON, and Installation Phases. ‘The Use Period 
MEPL hoOued into four"eahases e@iled Operatiem surport, 
Modification, and Retirement phases. 


mmmre thonere is interaction between the Services and OSD 


bt 


Seem OuUL Ul.c SYST Li 
Meeeeeenesis has to do with the Planning Period and the De- 


Seemernase of the Acquisition Period. 


fees PLANNING PERIOD 

The Planning Period begins with information - informa- 
fore about the needs for which the Systecmenc Go be Cesi ened, 
Mesources available, the environment in which the system 
ferme Operate, and constraints, if there are any. This in- 
mime ormation 1S critical because it establishes the 


mepeearies Cl Lhe planning problen. 
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Mee OULDUL Of this period consists of a specified set 
Mi .cemmecocQulrementsS for designing tne system.  Thesevout- 
Peieeceguirements are derived from the input information 
meeouen the activities which comprise the Concept Formula- 
tion and System Definition Phases. 

Poncept Formulation is the initial phase of the system 
Weeeeecyecle in which efforts are directed toward identifying 
Semeevaluating the system operational requirements in suf- 
imement detail to form a basis for the follow-on phase. ‘The 
mieeeements at this point are general in nature and develop 
Mmeecmmilicvary from a threat and mission analysis. Impor- 
mmerccuOrs Such as systems effectiveness, technical, finan- 
f_emeeonad Cconomic feasibility are identified on a system 
ies 5 . 

Maree major decision points may be identified within 
Pemeept Formulation: 

Meee TSMC nach 2e require? se fulril) tip 
mace Zed needs feasible — technologically, econo-— 
mucaliy:, fe netalily. fecal Colic acally. environ— 
Memvallyaesoc1ally ? 

b. What is (are) the best approach (es) (i.e., the best 
system concept) for performing the specified 
ges Sano: 

ce ts further development of the best approach 
His Gilt led? 

In the context of Navy Research, Development, Test and 


pemiiecvon (ROT&E) Prowram, the inputs to this phase are 
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eget in the form of Tentative Specific Operating Require- 
ments (TSORs). TSORs are formal "tentative" requests from 
OPNAV (user) to NAVMAT (producer) outlining the general 
characteristics of a system to meet a defense need. They 
are tentative in that possible systems have not been suffi- 
Gientiy defined to make a decision whether to develop the 
Syeeecm. iTSORs do not establish firm requirements and they 
Semeaersauchorize commencement of a new development program 
lable they @eo "establish a need for new or improved 
capabilities. 

Mime producer's response to a TSOR in Navy development 
is called the Proposed Technical Approach (PTA). The PTA 
memeeeeemared by NAVMAT and outiines technical approaches boy 
mame Particular capebility may be achieved. ‘the PTA 


eee Several purposes: 


Mm—rceLOrnalily introduces techiolory into the prtposed 
S75 ccm 


Mor stcaees allernatives and outdines che various 
risks involved. 

wee 8c provides OPNAVY with supporting technical and 
ivoncial iniortavion upon whieh to base a decision 
POmeonmeomec 1 Gevelopment program. 

meee Lo provides the technical and financial information 
hMeGesscam tor LAe preparation of a Specific Operat— 


ing Requirement (SOR). 
Myer pea with the PTA, OPNAV is in a position to establish 


a firm requirement for new or improved capabiiities. the 
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Bemewcetines the performance throughout the system's operat-— 
[een lrOnment and establishes the goals for reliability, 
ieee inebility, and personnel requirements. 

in response to the OPNAV SOR, NAVMAT generates a Techni- 
Cal Development Plan (TDP). The TDP comprises a plan for 
feemieultiliment of the requirements in the SOR. It is a 
Semplete and detailed description of the effort necessary 
WemoaecOmplish the development together with time and funding 
schedules. Generation of a TDP marks the end of Coneepe 


Porm lation. 


Pee CQUILSITION PERIOD 

Mmeemecolpletvion o1 the Planning rerioa, the user is 
Sereeeoea with the necessary information to enter the Acqui- 
peeemon Period. As discussed earlier, this period is ccn- 
Seemed with the design, test, evaluation, production, and 
installation of the system. Jt ircludes three phases —- the 
Beer rhnase, Production Phase, and the Installation Fhase 
(Figure 1). Discussion in this thesis is limited to the 
Design Phase. 

The Design Phase encompasses the portion of the Acgquisi- 
femeeeriod Of the life cycle during which the major system 
eset Cost and time occurs. TheVecvayvitres 01 ‘the Design 
Pe@ersee end 165 Stages are intended to reduce uncertainty as 
meemaesifpn proceeds. The requirements specifications iden- 
mpemed im tne Planning Period are the inputs to this phase. 


whe Output is a model of a system configuration, 
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demonstrated and evaluated to meet requirements based on the 
Beet 'caovions generated in the System Definition Phase. 

Design may be divided into five stages: 

1. The Preliminary Design Stage commences with the 
PemeceiOn Of one of the feasible design concepts for imple- 
WemeeetOn. AS the name implies, should the pursuit of the 
@m@eoen design concept prove to be undesirable or to have 
Pm@emecOmings aS it is refined during this stage, then an 
alternative Gesign may have to be explored or the undesir- 
miemoortion of The design modified. Preliminary Design is 
a finer development of the system definition process than 
the Planning Period phases and considerably more information 
Ieee now become available for design review. 

comer tee: Develevment ctarcc cemeinucs ure 
mieensive development and design of the system and all its 
@eeemeovecic. The purpose of this stage is to indicate that 


= ae so - 2 . = oan Be Be aan oe ee vn an eee _ 2 Ls ; 
meee «System performance in areos of low conligernce cen 


CY 
\o 


Meteo De achieved. Major emphasis is placed on demonstrat- 
iecmrne technical soundness of the selected preliminary 
oer. in large complex systems, it is often not feasible 
Mmemouttd an experimental model of the complete system. 
meee r, such models will .often exist at equipment or lower 
jevels as breadboards, brassboards, wind-tunnel or hydro- 
G@amic models, etc. Confidence in systems and subsystems 
effectiveness and cost is increased through analysis and 


eee Ol Such experimental or developmental models. 
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3. With the performance requirements demonstrated to 
Memecasibple Or midified as a result of the Engineering 
Development Stage, the Detail Design Stage now becomes of 
paramount importance. There is considerable overlap between 
Pieeemowo Stages with a significant detail design effort 
Pememe performed during the Development Stage. The distinc-— 
ti10n is rather one of degree and indicates primarily a shift 
Peeecmphnasis. 

Close @ecenvylOn must Lie pala durine this stare to all 
design requirements. Specific details are worked out down 
@Oecne Smallest part. Analyses and tests are made to assure 
Meieeecne Qesign is producible. In addition to performance, 
Seer sySctem engineering considerations such as maintainabi- 
emmrec liability, human factors, safety and trainings must 
Pemeeaciuded to re that the design is operable and main- 
Meme ole by personnel and not hezardous. Logistics design 
G@eeeeterayiOns musi. also be incorporaved so thei uns cesign 
feeieepe SUPPOrtable. 

4, In the Test and Evaluation Stage, a test model or 
Mieewevype is subjected to full performance and environmental 
tests under service conditions. These should also include 
Seerevlonal suitability, reliability, maintainability, ana 
Peemeouner CEStsS as necessary to demonstrate that the sys- 
bem can be expected to meet its effectiveness requirements 
Under service conditions. Test and evaluation should in- 


clude confirmation of design predictions and analyses and an 
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@eosurance that tolerances and other problems of variation 
Wee be Minimized during production of the system. 

pede Production Design Stage follows une wevaliation 
Seeeeede LeSt model or prototype and includes any redesign 
necessary as well as the establishment Of FOr OCUCT1On pro= 
eee os Production tooling, production and quality test 


eeeeadures and equipment. 


Pee ee PENSE SYSTEMS ACQUISITION PROCESS 

Aivhough the system acquisition process terminology has 
Merete2One numerous changes, the basic life cycle evolution-— 
Peer -occess, aS discussed in the previous sections, by which 
Meeeedwnis Cransitormed into an operavicnal system remains 
were tetally unchanged. 

Mor manasement purposes, the life cycle of: a system 


has been divided into five phases (Conceptual Phase 


\e 
4 
~ 
0b) 
i 
fe 
Os 
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femermernease, Full-Scale Development Phase, Production Phase, 
emda Deployment Phase), with a DCP/DSARC decision between: 
adjacent stages, except for the last two phases. For 
consistency, this breakdown and terminology will be used 
fide rmeaiscussing the DCP/DSARC Process throughout this 
thesis. Tnese phases are defined as follows: 

ie Conceptual Phase - Ppt oweser tae CMCucteC “al “Tne 
meeecrection Of the Service Components without specific 
meproval! by OSD. During this phase, the technical, military 
Peemeconomic bases for an acquisition program are estab- 


ised through comprehensive syscvems studies and 
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experimental hardware development and evaluation. It 
ieruaes the early conception of new systems and the program 
eeurmoen required to provide the technology necessary to 
Maxe the concept technically feasible. 

2. Validation Phase - This is the phase in which the 
Pomeermeprogram characteristics, through extensive analysis 
ama@ehardware development, are validated and is often identi- 
Meeemwithn Advanced Development. It is preferred that re- 
race be placed on hardware development and evaluation 
ieeer than paper studies, since this provides a better 
meer On Of program characteristics, higher confidence 
that risks have been resolved or minimized and greater con- 
meeence in the ultimate outcome. 


She 


fi) 


Meet -ocale Developmeny :fearee — betes Tris wr : 
the defense system including all of the items necessary for 


Memeo pport is designed, fabricated and tesved. An essen- 


~~ 


Memeo ctlivitcy ci tre cevelopment phase 2s: 
MeemeeoOoLll that conducted by the contractor and thar 
@ememecved by the Service Comvonents. 

4. Production Phase - During this phase the defense 
Pwrovctama@s produced for operational use. 

5. Deployment Phase-- During this phase, the defense 
Seovem is provided to and used by operational units. 

The Research, Development, Test and Evaluation (RDT&E) 
Program Structure used in the Department of Defense is pre- 


Seed Upon Che methods of budgeting used to fund certain 


Migeseano! che accuisition. The funding categories are 
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called Research, Exploratory Development, Advanced Develop- 
fem. Engineering Development, and Operational Systems 
Development. These five categories, which were discussed 
iemeereaver detail in Section Ii, are defined as follows 
Meet 17, p.0237): 

li Poeearen —- Research includes all effort directed 
toward increased knowledge of natural phenomenon and envi- 
Memmmemc. Ihis is the research-in-Science phase. 

e. Exploratory Development ~ This category includes 
meeeeer tort directed toward solution of specific military 
Pmeemkems. This is the research-in-technology phase. 

3. Advanced Development -—- Includes all projects which 
Nave moved into the development of hardware for experimental 
SememeraviOnal t@st. This 25 the initial-cppliceticn-of- 
Mew-occhnolory phase. 

4, Engineering Development -— This category includes 
Meee veiOpment prograiis beEing G@Neateerec Icr tePpyace ure, 
Peete have not yet been approved for procurement or 
Oeeravion. | 

5. Operational Systems Development - This is identical 
femeenesinecring Development except that developments in 
this category have been approved for producticn and deploy- 
menc. Engineering Development and Operational systems 
Development together constitute the transfer-of-new~techno- 
lLogy-to-production phase. 

The RDT&E categories and the life cycle DCP/DSARC pro- 


7 faa) 


cess phases can be roughly related as shown in Figure e. 
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RTDSE Categories and 
DCP/DSARC Phases 
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Mmyemaitiazculty in equating these two stems from the meanings 
fepoaened to each term. With only a few exceptions, there 
waeeoO Clear lines of division between each phase. Conse- 
Meenely, Figure 2 is presented primarily to facilitate an 
understanding of the general relationships between the 

member categories and the DCP/DSARC phases. In the ensuing 
feeerons Of this thesis, the phases of the DCP/DSARC process 


Vomeiepe UuSea in an effort to avoid confusion. 


‘ 
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iV - toe DEVELOPMENT CONCEPT PAPER 


secretary of Defense Robert McNamara established the 
Development Concept Paper (DCP) late in 1967. ‘The DCP 
mowemecad trom his dissatisfaction with the fact that certain 
previous defense systems had been carried into development 
feeour adequate consideration being shown as to how the 
system would be ect soeCOoe aCe tlon Mii arveet eerie 
Mtromoalanced against its cost. He felt that many existing 
weapon systems used in a different manner or modified slight- 
ly could provide the same capability which new proposed 
eeems WOUld supposedly provide. 

Mmeeecie > recscn, he stated ",..in planning the R&eD 
Peemeam, we must consistently focus our attention on the 
Mmemeeor improved capabilities that are required, and net just 
See e Veniclcc. 

"Before a system is moved into Engineering Devclopment, 
Creinvo any costly phase, we need to determine as precisely 
mome@essible the threat it will face, the operating capabi- 
imevees we Will need, alternative ways of meeting the threat, 
memo Zze Of the force proposed, the time schedule to be 
Wemmeowed, and the probable cost of each alternative. 

"What we needed was an overall plan which would tie all 
mmmeejese Clements togevher into a comprehensive balanced 
analysis. Accordingly we inaugurated last fall a new device 


Meerein we Gall the Development Corcent Paper."(Ref. 6, p.155) 





Pew camme ye DUP, the ASSistant Secretary of Defense 
Werocallatien of Logistics), Barry Shillito, said "...This 
Meaeetenens tLOOl was instituted primarily to insure that a 
comprehensive look would be taken by the Secretary of De- 
Merten nis appropriate principal advisors at a major 
feeretdOn point on an important program, e.g., before heavy 
financial resources were committed to the development of a 
meer program. ... Important systems are those which are 
anticipated fo require at least $25 million of RDT&E or 
mmeemmiliion of production funds or both, are high priority, 
Gr are otherwise important, e.g., because of unusual organi- 
gational complexity or technological advancement." (Ref. 18, 
Do Sy, 


Meee Cr WAS ihitaaved WF 


TA i : ee ‘ Yes eee 
tae? | a cae | v e AUC een Se? fal =n, * f og Le ‘ ,. rs 9 . 
ii e ) ios Co a AL age Los ce ww ars Akt ie hd 8 


improve decision making and implementation on important 

development programs. The document was intendea to increase 

meee alice that: 
ime Ine full military and economic consequences anc 
Tasks of BoenaTe were explored before they were 
mMitiated or continued. 

meee information and recommendations on the programs were 
prepared collaboratively or coordinated with all 
interested parties prior to review by the Secretary 
of Defense. 

3. The premise and essential details of the Secretary's 


decision on programs was recorded and mace known to 


CmosewarInoeipally responsible for their jmplemencation. 
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4, An opportunity for review would be provided the 
Pecrctary Of Defense if any of the information or 
premises on which his decision was based changed 


Mueswantialiy. (Ret, 19, pb. 35) 


Een TIAL CONCEPTS 

Mie Cr was intended to ensure that ali pertinent major 
feweatement issues were raised so that the Secretary of De- 
Moee would be apprised of each issue. Dr. John Foster 
(Director, Defense Research and Engineering) stated in 1968 
"What the decision-maker would really like is to have just 
@eemeaper, short enough so that he can study it carefully; 
meee reisive enougsn to represent the issues, Tactse, ara 
analysis which are truly relevant and material to his deci- 
Seo. comprehensible so he can understand it; end impartial 
Eeiimeeiial it includes the best case which can be made for 
Meemsaystem, and the best case which can be made against it 
Peron che same base." (Ref. 20, nm. 49) 

The Director of Defense Research and Engineering (DDR&E) 
Permero De responsible for the preparation and coordination 
or DCPs. This assignment was made to mesh with DDR&E's 
emir, responsibility for determining feasibility, cost, 
ama eiLfectiveness of proposed developments. An individual 
immo Rk Was assigned as action officer and made responsible 
immer rculating the drait DCP among appropriate OSD and 


Service offices to hammer out exactly what pertinent issues 


siouwld be included in the DCP. He obtained signatures 
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from the OSD Assistant Secretaries and the appropriate 
pervice Secretary with their recommended alternatives and 
tmeelt ications therefore. These signatures indicated that 
Miewolgners were satisfied that the issues presented were 
Peeecantive and relevant, and that from the point of view 
meee) Of their offices, the DCP contained the best justi- 
MeeeetOons in support of their positions. In its final form 
Miemect was presented to the Secretary cf Defense for his 
decision. 

NO formal directives were promulgated to specify the 
eontents of format of a DCP as it was believed that the DCP 
sqould be a flexible document which could be changed to 
Heermene Situation. What guidance was provided initially 


pe P 


Le 4 _— qosk gy Mi = f- ¢ yu ye 
Memeo ie I17itatlon ci 


i 


s Se ~ 4. 4- es 2 SRS ACS ee eee 
he Coch ien. to - OU" ees? CY fecs:. 
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However, by the end of 1968 the following general format 


Meemunotticially evolved (Ref. 20, p. 52). 
ee tue, MANAGE MS 1 0oULn 
or losaciri De linoe COUDLe Of Senvences what the pro 


crams and wheat 1t"s intended to do. 


Pina be wil) 2 Sentence OF tiOm@merher There 1s 4 
G@evelopment issue requiring cecDer decision in 
the near future and i1 so wher, what the issue 
iomeciiGaton much money 1s involved. 


Cee nere are other, broadersassues which would 
Wememrie. Poasne. put The Wer ay context and, 
Hemecem which the reader ought. Co kKaow at the 
Mime seaue vuncin Drier ly. 


D. Summarize (without rationale) the recommendation 
Qe olmoclreve Pnere are Major dailerences 
amone the interested parties, state each briefly 
as you understand it. 


Su 





fe «6LHE 


PROBLEM AND OUR OBJECTIVES 


Provide a brief summary paragraph (75 words or 
leccwtt pOssible) Or Why Unis propram Was starc— 
SO econ’ te Giscuss the program itself. 
Me peOeranm 16 Tesponise tO a4 Specific threat. 
describe the threat (now and in future) in as 
Speciiic terms 25 possible, inclugdine numerical 
Gata and, Where relevant, uncertainties, ~Ex-— 
Pebemiiy a Very Socei fc -Llerme why present systems 
do not (or will not) adequately meet the threat. 

fie ol eerie tevel ly wache Procrvam 45 a0desar— 
ab _eaIMerOvemeie. HOU,ULeG TO ma specit ic: Tiree: 
(e.g., better truck engines, or better air-to- 
ground munitions), describe es specifically as 
possible how the new system will do the job 
better. 

ae lai ews se he miiawoua Ce Lear weOncl Sc 
statement of what's wrong (or will later be 
wrong) with present system(s). If the difficul- 
ty is that with present systems we can't meet 
Guiles itary Object ves,. svete this “exyplicariy. 
em. Wort Je Orisa ee eo. “ly LNs ee) 
erecums vances. 


State options (if any) for dealing with problem. 


SUMMeraZe = in tabular ftormm@f feasible “and 

appropriate = the key elements and features of 
CMch poss bie seaelvicn, ae ole UUme Cyc 
comics). This section should eontesn sey “per- 


Pormance Charectcrislics, emo relarive 
aggregated system cost data including procure- 
ment costs. There should be a cost annex snow- 
ion (om tec NOOO, wel se recuremeny "and 
Operating Costs (by main system component where 
appropriate), for the next five to ven fiscal 
years, and the source of the cost data. 


PeTem@ueew 1 OU Cack SYSuem belie Conscicerea.. Lhe 
extent to which it 1s expected to solve the 

problem (Part II). Use numerical data wherever 
possible, presented in tables where appropriate. 


Unless self-evident, explain for each effective- 
Mesoumeastre chosen, relevance to objectives. 


Provide @ summary assessment of the effective- 
Pere melecac 1 SyYStem being considered, botn 


ae 





ry 


Webitave GO the ovher Systems and, li @pemumment, 
in absolute terms as well. 


RISKS 


A. 


What major parts of each system under considera- 
Cion remain to be developed. Briefly describe 


Miberencac) Seards. axtate the techno lozical 


risks involved in completing each development 
or, if there are none, explain why (e.g., while 
no engine has yet been selected for this air- 
craft, the necessary performance can be obtained 
from any of several engines now in wide use). 


For each risk component, identify the impact on 
overall system performance if the performance of 
the component falls short of expectations. 
Where relevant, explain the dependence of total 
System periormance on a single technological 

isk (e.g., without development of a satisfacto- 
ry look-down radar, defense of the U.S. against 
a sophisticated bomber threat is not feasible). 


Patess GONG gi imer BAgbOve., Charvecleri ze tile 
degree of each risk (e. g., chances are good, 


Stat t Ga eo Lees cota: 
Fee ss, ee eee mw? OS a Se 


~ 


here) bay CVOTI, Cr cea: 
expected performance 2 


If a system has been under development for some 
Pee stare SoSCCi I ically), wet) mumericel. Calla? 
Pesci le. fOW Deri cinance en. eved. Lo (date Con 


° . ' . hee a) 
Deves Witt) jee leer se ineC = etn =e us. , Is 
oe eee lie 7 = ek = : ie re a - ay = 
Aor bie Ls favo. OCU reas Soe ie a ee 
r _ a a -* ‘cali tal china ans 
eect. Of Cacen Si lineal ver2or2 = 7ce Ol Sy eevee. 


Stace ieve, | ysOure cont idence. Gr lack Thereof; 
me Ghe lacest Cost estimates for K&D complevions, 
procurement and operating expenses. (If history 
Of earlier cost estimates and periormance is 
Pelewemeu., wleaseveltsciss.)' Ufeconticence: 15 
imesomumam tiem. explain Specatice Lacvors 
respensibile . 


Summarize ina few sentences the overall techno- 
Neeical/economice risks of possible solution. 


OTHER FACTORS 


A. 


If, beyond the foregoing, other factors should 
berconsm@ercd in making a decision, briefly 
state each ana explain its relevance. 


oie 





Rel. 


Ped. 


read. 


IO 


THE DEVELOPMENT PLAN(S), MILESTONES, AND THRESHOLDS 


A. 


Provide a chart showing the development of each 
Di-optamsOver rime, including milestones and 
decision points. Include past and expected 
future development expenditures for each year, 
enigmsysvem perl ormance Largevs. 


Im addition, it useful, briefly des@pibe the 
Hereare@ lL ical PpOimts in caen program and, Unless 
Pee ec Viel. expan tel Crivicality. 


iiecan I1moortvemL consideration, describe operas 
tional tests (and schedule) envisioned to verify 
Gaau expected pertormance will be achieved. 


BCate cost, development schedule, and system 

Sew wemMeanee. it emiiouag Wiel. ali sOrOs oC mano LG 
Mipenrautcaliy aie lor peepee review ol pic 
Preozran. 


OVERALL EVALUATION 


A. 


i. 


Briefly assess the costs and benefits of each 
system under consideration, preferably display- 


* 


ie lS Jt Ome ten it Ceriear tien. 


Becuravy Guicance. 


RECOMMENDATIONS 


ak ail - ‘ - ° 4 ‘ =, ° ies 

+ "Peta ae To) 7 a 9 + it = 6 a a oo wep? ~ uw - La 

It be. ee Ee ae Ge Wi Je a eS 3 7 | Rear y C & 2 ee ee a. alg me Wias 
o 


Mext Wenth Or Gvo, ovcle Gxeerly wheat ee shoud? 
Ga@ecide, and why. 


State when the next SecDef decision point (after 
A above) is expected and what the issue will be. 


Identify what information not now available 
will be needed for this decision, and what is 
being (or should be) done to obtain it. Also 
assess likelihood that necessary information 
Vaslui. taecuebetavatlable when needed. 


Niet DEP 


ne 


Serer vac and why DCP Yshould next be revised. 


DECISION PAGE. 
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ies DCP was a serious attempt tosbring impartiality 
Mmeeo Cecision making at all ievels. Through careful estima- 
feeend evaluation of threat, operational capability, cost, 
Pemeaule, technical risk, time factors, forces, and alterna- 
mess ir. McNamara hoped to quell the enthusiastic promises 
femeeety performance and low cost which so seldom proved to 
Pemevetid in the acquisition process. The DCP was to estab- 
meermermresholds of cost, schedule, and performance which, 
weewmpreached, would provide a basis for future program 


agecisions. 


W...the threshold sheet would contain figures on 
Cechnical and operational performance, such as the maximum 
weg, Srowth which vould be allowec before the entire 
evelopment program is reopened for review by the Office 
@eethne secretary of Defense. Similarly, other thresholds 
MemeGen Oo aC With ccét. end air sclmmG@ule ere estaplished 


a a ah Sot a i ee a es te alae fi. a ee : es : a e 
ales e 6 6 che De ° o ¢« 6 Kee aula 1 { Pa SAS Ss: Cera Krog Wis wooo Ol Eire 


Weeeeeiy oC€rvice is fully respo! Dor Coe er L.re 
Memeaeemnent of the program." (Ref. 18, p. 8) 


To essence the DCP pecame a contract between the ser- 


Meeemoecrevary and the Secretary of Lefen 


eens PACKARD DCP 

Subsequent to his assignment as Deputy Secretary of 
Defense, Mr. David Packard continued the DCP in use as a 
decision document. He made several changes in the content 
and preparation procedures, some of which were quite 
eeeniticant. 

Siewoe the first actions he took was to provide the 
Metevieces 4 narrative description of the responsibilities 


ef OSD anc the services in acquiring major defense systems 
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Meee ect). This was an effort to clarify the actual re- 
Peemetbility of these offices with respect to the DCP 
Peece SS . 

Preparation of the DCP was made a responsibility of 
miemeervyice components with the stipulation that there 
first had to be agreement between OSD and the component on 
See Oucline. DDR&E continued to be responsible for co- 
Geeta erton Of inputs. 

Mr. Packard established the Defense System Acquisition 
Review Council (DSARC), which was to meet for review and 
MeeetoslOn Of program issues prior to forwarding the DCP to 
the Deputy Secretary of Defense for a decision. 

Pemeccvoulished different criteria for designating major 


_ BE Se r ! - Pen = Tn cin ah ie hy : H 
Pees len he promulvatec DOD Direcvive »000.1. ‘The 


— 
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@ereetavicon of 2a major defense system could be due To any of 
eee LOwins: 


: 5 c ar Na ams y f ¥ ~ TT ie Tite es 2 nae a ce 7 » oa a “ a = i i > oe 
i ot | Wie cada can ag Gi i? Cee a ase: AP foe See i ee oe Gre: 
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Pee aver Chars 0 mea llion, or €Stimatveca. proaucrs 


costs greater than $206 millio: 


vi 
on 


te 


rey 


3 
fee Neational urgency; or 


3. Recommendation by DOD component heads or OSD 
officials. (Appendix B) 
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V. THE DEFENSE SYSTEM ACQUISITION REVIEW COUNCIL 


foe TFONALE FOR ESTABLISHMENT OF DSARC 

The Defense System Acquisition Review Council (DSARC) 
was established by Mr. Packard (Appendix C) after he had 
Meeevec  a2s Deputy Secretary orf Defense for about six months 
Meese Ne recognized the need for improved high-level 
decision-makine. He hoped, by assembling around a table 
teemapproOpriate principals, to achieve a semblance of im- 
Paguerality in the decision-making process and to avoid 
Peevanit parochialism., There existed other equally strong 
Weeerecine tactors for forming the DSARC. The tremendous 
Pee oy tt) DeClnY wmtimer orced in numeroug Pla@erams vas 
becoming public knowledge and generating very bad press for 
the Department of Defense as well es greater in-depth 


“4 -F -}. ae (era ee : SAS es ame ss gts ; ae | 
Mure Che Conscress. Rese rces vere beccmino mere Jimit- 


@ummeeme ne snare of the deiense pudzet allocated to procure- 
ment shrank in terms Owens venom one soni On these 
meer s 1ndicated to Mr. Packard the need for a more thor- 
weed Gevailed analysis of the effects of risk, uncer- 
may, and COStS to the national economy. This was 


miseeumental in his decision to form the Defense System 


Acquisition Review Council. 


Pee NTENDED PURPOSE OF THE DSARC 
(iene Fao eamscenaed to complement the DCP process. 


Hemel revisions of DCPs were not to be prepared until aiter 


ay 





holding a DSARC review, which would Delrm.s -cocrdinated 
evaluation and deliberation among senior managers to assure 
Pewee advice given to the Secretary of Defense would be 
femeeomplevte and objective as possible prior to a decision 
femme oceed to the next step in a system's acquisition cycle. 
Mepetully, by assembling these principals, certain issues 
f7omeea Oe resolved prior to passing the DCP to the Deputy 
Pewee 1Or decision rather than forcing him to take a stand 
wnen ali of his senior advisors were taking different posi- 
Piem@> Irom one another on issues other cians ne Man Cicerone s. 
Werle Mr. Packard was a firm advocate of participatory 
Meereement, he reserved for OSD the decision-making respon- 
[eomty 2s to whether a particular program should be im- 


Sicn points in the life cycle 


b> 


Bieeeerieea et verious dee 
meeee Fis related to DOD's long term objectives and budget 
Meemerems. The DSARC meetings were to be used to evaluate 


~ 


Me ioe, a! porformonce cr the Service: in imolementinse 
Meer oved policies arnd.to make decisions on proceeding into 
if@em@ext phase in each major acquisition program. The 


P@ieee DOints in a system's acquisition cycle at which Mr. 


Pewereero felt that a DSARC should be convened are: 


imeeewinen anitiation of a program 1s proposed. 

2. When transition from the validation phase to full 
scale development is proposed. 

3. When transition from development into production for 


service Geployment is prorosed. 
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If all the DSARC principals were in agreement on the 
Meeterred alternative in a DCP, the requirement for a DSARC 
mevrew could be waived, since there would be no issues to 
Giscuss. The reviews which were held covered all issues, 
program thresholds, and other matters discussed in the DCP. 
Peuld the need dictate (e.g., breach of a threshold) or 
mouda the Service component request, a special DSARC 
Meeving covld be convened. 

A significant change introduced by the Packard DCP/DSARC 
Mmmeecess Wa2aS the increased emphasis placed on achieving 
memeeical performance as well as cost and schedule goals 
mamone Dhase of the acquisition cycle before entering the 


Memrephiase. This emphasis on performance was significantly 


~ - = aha pany at oe meine = x od = a Paes te 3 pm ah et 
mn PCT. he rrlicor@aicr emph@eis on cosy end Scheawte 
e 
milestones. 
Ment Fae wee ae oN b Rena xT wit fN\ > 
Seo ARGC ATTENDSi.S AND FULCTIO! 


Mime PSARC is ccmocsed of the Director, Derense Research 
and Engineering (DDR&E), Assistant Secretary of Defense 
Migsecallation and Logistics)(ASD(I&L)), Assistant Secre- 
tary of Defense (Systems Analysis) (ASD(SA)), the Chairman 
mene Joint Chiefs of Steff (JCS) or his representative, 
and the Secretary of the Service Component. the Proewen 
Manager (if assigned) attends as part of the Service sSec- 
metery's contingent. 

In a December 1969 memorandum (Ref. 21) to the Service 


Secretaries, Mr. Packard described the res vOns vali eles OL 
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im@emoeerevary oO: Welense and the Services in acquiring major 
defense system. (Figure 3) He delineated four degrees of 
mesponsibility, as follow: 

Pe eienomyerespOistoriavy — Inis responsibility is held 
by either the Secretary of Defense or the Service Component, 
Seeeiaing on where the program is in the acquisition cycle. 
feo... the service component has primary responsibility for 
pepe orram during the conceptual phase, and SECDEF has pri- 
mary responsibility for the program decision. ) 

Pe tC oa le hesponsibi lityeon Os) — Held by DDR&E 
imeem ConceplLual phase through full-scale development, then 
passed to ASD(I&L) for production and deployment. 

Seeeemcondary Responsibility in OSD - Held by all four 
Pemmeorrrces for conkyiouvine to decision-mahing process at 


temper program decisicn points. 


WeeMonitoring Responsibility - Held by SECDEF at all 
Memeo wiem ne does net hold primary decisior-12khine respcr- 
meeelicy. For financial purposes, monitoring responsibility 


is held at the same time by ASD(C). ASD(SA) has monitoring 
geo Ollsibality during the conceptual phase only. 

SECDEF holds primary responsibility for the key deci- 
peeeniceae Lhe transition between phases of the acquisition 
Motown emmonwlGOrs the program between Gecision points. 
maom DirOosram inception to phaseout, the Service Component 
mee Primary responsibility for haere ExXeCeuv ton in accord— 


ance with SECDEFP decisions. 


60 





"UOLSLISP UOLYJINPOUd 9YyY 40} SJIOW 
JL USUM [LDUNOD MALASY UOLYLSENbDoy Swaqyshs asusyag aud Aq Paysty_qezsa awry e& LLIuA 39Yq00 
y2 ut Sapisau Aqeptqusuodsas pedtroutrud ayz eu, YuedLyLUbLS SL JY “UOLYLSENDDe swaqsds 
uodesm Bulunp GSO ayz ULUILM SBLILILQLSuodsss [euctyouNy SNGiu2a 3yQ SJUeSedd Yueyd siyy 


ALTHSISNOdS3a3 ONIYOLINCW GSO N} ALITIGISNOdSIY TWdlON!Ud &) 


QSO NI ALITIGiSNOdSIY ANVANOS3S C) ALINEISNOdSAY AUVWIYd © 


cae + yee regers ae ae — BION APSR aa 2 





SERORNOT SCRE A AUT Jy) Agra 


g 


































(VS) OSV 
x x (9) aS¥ 
© ©) (P21) aSV 
yeUAC 
430 93S 

Ee See ee = a | ! 

NOISIagaNh, “20223 tp NOiST 930 ) 120133} NO!sIO30 F Lyosaa 
IN3W NOIL Ol 1NaW thot =F NOLL © PP NOLLYILINIG = WA 
-A01¢20 -9NGOYd Seon -dO 1SARG 3 -d0 13A30 : a WA WY4d0¥d ; LdJONOD 
7 s FWOS-TNd f aw 9S-TiNd | Namen i | 


SWILSAS JSN3420 ONILINDOW Hi GSO NIRLUA SALIMEISNOdS dd 





Mmomioe tie wCOnNecentual Phase, the Service Component 
memos primary responsibility for identifying operational 
meas and new systems to meet those needs, starting a dia- 
feet) OSD on the new systems and the critical points 
MmemeceCcisions on those systems; identifying competing sys- 
mie, COngucting required analyses; conducting technology 
emo component development and critical experiments; pre- 
Mees COSt and schedule estimates; and optimizing concep- 
ue | systems iimectietvOmdirive ae aepronosed System and 
program. 

Pichi has principal responsibility in OSD for monitoring 
mmemconceptual program as it evolves, and serves as the OSD 
Mmmewoeior the dialogue with the services on service esti- 


om oe 4. + = sat ~ = -?° a 4 a ee, ’ ) 
RA, Ceo Poe be eOO-Cmme and age pros arid 


ewees Of th : 


by 


meme ol alternative systems. DDR&E takes the initiative 
Peer Os) to identify major issues, the enalysis of experi- 
Meee Olt Peculred to m@colve technolorical issues, *nd 
iemeereatres DCPs that are required. 

Poh (Cc) 18 responsible for monitoring the program to 
fermeee Chav Jt Stays in balance with the DOD budget and that 
Meemoroposed program budget and funding profile are 


reasonable. 


Powsh ) has mMonlvoring responsibility for evaluating the 





ieece Structure implications and for evaluating the realism 
ei Cost estimates for the program. 
SECDEF monitors the Conceptual Phase through DDR&E and 


ite ASSistanc oecretaries. 
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ie fosremeintotayion Decision issmade by SECDEF by 
MermigcerOr a DOP supported by @ DSARC. At this point in time, 
Serer has the primary responsibility for making the deci- 
ton whether to initiate a development program or to make 
eeme alternative decision. 

Pie wnas eine ipal responsibility in OSD for prepara- 
mom and COordinavion of the DCP to be used for obtaining 
eee Gecision. DDR&E chairs the DSARC that meets to 
discuss ‘issues in the DCP and forwards the DCP to the Ser- 
vwace Component for implementation after SECDEF's decision. 

ASD(I&L) has secondary responsibility in OSD for evalua- 
mere cne proposed program and decision alternatives, parti- 
meoely from a standpoint of procurement, production, 
MEMPOMMMoles., 20 Loft. SULCS, “ard provides his recciendation 
Berousch the DCP and DSARC. 

Pev«C) has secondary resvonsibility in OSD for evaluat- 
meee ne Proposed prosram end cecision aiternatires, parti- 
meeeeery from the standpoint of balance of the overall 
buceer and funding profile and fair and accurate representa- 
meee: Lhe cost and funding. He provides his recommenda- 
tion in the same way as ASD(I&L). 

ASD(SA) has secondary Genome een CoD Lor evaluat= 
mae tne proposed program decision alternatives, particularly 
Maem FLAS Standpoint Of force structure implication — numbers 
Of weapons systems needed and timing of the IOC - and the 


realism of cost estimates. He makes recommendations in the 


same manner as ASD(I&L). 
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AGGipional responsibilities discussed in the memorandum 
meewconcerned With later phases of the acquisition cycle 


memmare NOL Permane CO the subject of this thesis. 


Pee LHE INITIAL DSARC 

Mr. Packard provided considerable leeway in timing for 
fee initial DSARC, unlike the fairly narrow time span for 
Une DSARCS held prior to entering Full-Scale Development 
pypemerroduction. in fact, where it appeared, from informal 
SmeoeussiOn Or comments on the draft DCP, that there was 
eerecinenl among the DSARC principals and the Service secre- 
ieaey On the same program alternative, a DSARC Wee WES 
meee ven recuired for the first milestone. Flexibility in 
Gaming was in keeping with Mr. Packard's desire to keep 
Mummer@eioett) vie Concecival Phase longer, uivi. more reliance 
Pomrd be placed on hardware and less on paper studies. This 
[eeroachn Of experimental prototyping was invended to nelp 
mmm~peemrceCi Sion Cl whe was really vartveca pricr Ve commit- 
tems Of large Sums UO Full-Seale Development and Production. 
iiemibne oervice Components could conduct, at their ovn 
Giseretion, a considerable amount of Advanced Development 
Memor FO requesting a DSARC. This enabled them to obtain 
mapeeeremer Knowledge of aréas of risk and to develop more 
eereuwrate estimates of costs involved. 

The purpose of the Milestone I DSARC meeting is to 
determine whether or not the Conceptual Phase has been com- 


Pelee eee woether the program is ready to transition to 
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ie mext phase. The review is held at such time that the 


MewemOplns o6€rvVice has determined That: 


al 


Mico soem St toons eal it iivary need, 1S worth 
Deo OnleotOnmecno  SULTTCrent priority To be funded 
Vitel cOver alee toca l COnNStrelntus.. 

Mission and performance requirements have been 
adequately defined. 

Major uncertainties have been identified and a 
‘suitable method of resolution is planned for the 
Vana at eOnerias 6. 

Preliminary cost and schedule estimates are realistic 
CMC acce lta le, 

The management approach and program planning are 
SOuna; 

The DCP thresholds are well defined and provide the 
fete ese ee Om wac COM lasnine Lhe appropriate vtrade— 
Oitm on thetWelidecvlon laase witle inset ee tie 


fete re ol sored weenie problens. 


imewDonkcC presenvavicon relates to tne DCP, specifically 


Beeressing the issues in the DCP and the viability of thres- 


mowds. 


it addresses the program's readiness to transition 


to the next phase (i.e., prerequisites). The presentation 


meee LNar tie proposed program iS consistent with the DCP. 


mecaulse this tirst review is usually conducted early in the 


Advanced Development phase, less specific and accurate 


Mer ena heneas avarlable than would be on hand for 2a later 


65 





maeerewe Colseaquencvly, this review looks at the issues from 
Meer ecder poling Of view. Dhis does not mean that this deci- 
Peei-PpOlNt is any less important; the opposite is actually 
Mgemease. Both secretaries of Defense Menentaes and Laird 
Mme@ernized that inadequate planning and review at the con- 
@-ommec! stage or development had led to many of the overruns 
PmempoOor pertormance of systems encountered in recent years. 
fiom pial DSARC is of vital importance to the entire pro- 
Peviewoay 15 Cecidaed at Chis decision point will be re- 
mrected in and used as the basis for future decisions 


memecerhaing the procurement of the system. 
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VI. DSARC DECISION-MAKING REQUIREMENTS 


Peco Oeasclnleloneo. the authors 1S that there is a 
fundamental decision-making and management method by which 
major defense systems acauisition should be managed. In 
mameeasitc form, this method must contain elements and pro- 
Maes Dy which the following objectives can be achieved: 

imme cey Cecision-making at SECDEP level. Exactly what 
constitutes a key decision has been argued at length at all 
levels of the Defense Department. Key decisions are few in 
meer anda must be of sufficient importance as to warrant 
Meeweonsideration and judgment of the Secretary. However, 
Meee eere am MUSt be inve veda in the decisiticn-makirz pro- 


mS 


@ess irequently enough to ensure that he has some measure 


@eeconcrol over the progress of a program. Care must be 


tC) 


eee FO DIY Vont the ercalaticn of decisions “to the ton" 

on issues which can and rightly should be made at a lower 
level within the Department of Defense. Escalation of de- 
cisions normally comes about either because individuals at 
Emeepordinare level are not willing to accept the responsi- 
Paeitty for their decisions or because the top level manager 
Pteicwstatt) 1s in doubt as to the decision-making ability 
of subordinate managers. In either case, the number of de- 
cisions piaced before the top level manager become greater 
pee Ojo Dceoes more Centralized. Past experiences in 


Pore reiwcet alized control! have proven that this approach 
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Peemanagement is essentially unworkable. 


"Indeed, attempts to over centralize decision-making 
epetne Gop seriously impair the Secretary's (SECDEF) 
Pe oemeleyerOnexcrCcise ClleCtive concrol. Under such 
menial aneces far too Many Gecisions fo unmade, critical 
Mesues are not addressed, problems are deferred and the 
lee i pal Of personal accountebility is lost in the con- 
meeed maze Of 'staff coordination'™ (Ref. 2, p. 21). 


ope pec llc assienment ol responsibility. In any major 


feieetise SySteCmM acguisition there are almost countless tasks 
miem wer ions that must be performed properly and in a 
merry Inmanner in order for the acquisition to proceed. 

These tasks and functions must be identified and responsi- 
bility for their accomplishment must be established. When 
Mmereeonstoility is -nitielly assipned to an office or organi- 
feo. 1+ talis upon that office or organization to speci- 
Meret iy designate the individual(s) wno wili be «clad 
Peeountabie for the accomplishment of cach task. By simply 


holding "the Service Componenc" or "OSD" responsible, the 


Seeounvability is again lost in the"conTused mate cf start 
eeeraination” as quoted earlier. 
iw Oper eLiming, Of Gecisions. In order for the deci- 


sions made by the Secretary of Defense to be effective and 
to provide him with the necessary control over the acquisi- 
imeem Of a new defense system, the timing of his decisions 
Momeritical. Ii a decision is made too early it would be 
Dased upon incomplete and possibly incorrect information 
Domeiecould resuly in erroneous conclusions. Conversely, 


lf’ a decision is made too late, there is essentially no 
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feeeowon co be mace. The alternatives are limited to the 
mamemeeciayv the decision becomes essentially an approval 

of what is already being done. Therefore, the point in time 
fiemetcae oe€cCrecvary interacts in the acquisition process is 
meme oal importance. The variety of situations encountered 
PmieenoaiVvVidual acquisition programs precludes basing these 
decision points on a fixed time basis. As key decisions 
mMequiring Secretary of Defense action are defined, the 
memes 16S predicated upon the reasons for the cecisions and 
meeeeinormavilon must be avaziable in order for the Secre- 
PamenOo be able to make a sound decision. 

MecistOhn-wmemime au Levels below the Secretary of Defense 
Gemegually important ana must be approached in a similar 
Memeo. i0entilicari@s of decision froincs, the reasons for 
PMiemerecislions and the information necessary to support the 
MeemsolOn and who 1S respcnsible for the decision must all 
Mempeeereessed sc That Cecas#ons aro made at the proper time, 
Meeevoo early nor too late. 

4, pecmudte MONnLeOrIing ana validation. The necessity 
Simeoving Certain key decisions made at the Secretary of 
Pememse level poes without question. Although the Secretary 
may delegate responsibility for the development and produc- 
mem Ol a new defense system to a Service Component, he 
Mevains full responsibility for providing adequate national 
@etense. This responsibility manifests itself in the deci- 


sions he must personally make. Aliso the Secretary's res- 


Pevee WINE yerecculvres vilae he have a means of monitcring 
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meoeram progress and for validation of Service Component 
fmecommendatvions. Here too, care must be taken To prevent 
the functions of monitoring and validation from becoming 
Semero! and direction. Ina bureaucracy the size of the 
Derense Department, there is a tendency for those charged 
with the task of monitoring or validating to become suffi- 
eeeoaply powerful thet they begin to control. This monitor- 
mimo validation requirement is also applicable at levels 
below the Secretary. 

The above method for management and decision-making ic 
essentially what Secretary Packard used when he issued De- 


Serement of Defense Directive (DODD) 5000.1, "Acquisition 


of Major Defense Systems" in July 1971. The process as 
Meeeeseca by ltr, Packard is simole in concent ai:d sound as 
meteeeeement philosophy. i1t provides for key decisions to 


Es °* 


lee On ee ere mec el OL 


fy 


Bewmage by the Secretary of DVDefen 


r 


Sad 


Meee veicprier> Concer.” Paneer (DCP) as the moans ky vhich 
Mees 2nd considerations which should go before the secre- 
Memeetor Gecision are pulled together and agreement estab- 
jished between participants in a particular program, and 
Bees che Defense System Acquisition Review Council (DSARC) 
pemeece COGy for reviewing all significant issues and consid- 
Seer tOns ana for making recommendations to the SECDEF. Both 
meee WCr and DSARC when employed in this context support the 


Pecretary and provide him with a monitoring and validation 


capability while at the same time retaining the desirable 
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/Meerures Of faving the Service Components responsible for 


the development and procurement of defense systems. 


A. ACCOUNTABILITY 

Pome CiiecCGmly oeCcuadom ER, the radical difference in 
management styles of Mr. McNamara and Mr. Packard serves to 
pbenasize the strong effect personality factors have had on 
decision-making in the Department of Defense. Mr. McNamara 
tended to become involved down to minute detail while Mr. 
meerara concerned himselr with those areas which he consid- 
ered to be of greatest importance and ones that warranted de- 
cision-making at the highest level. Mr. Packard | 
demonstrated a preference for balancing experience and anal- 
fem vO Obtain the best results Irom both approaches. 

Mmomermieol TO achieve @ balance hetween the anelytic 
meerecach tO Gecision=naxking and the more pragmatic approach 
Meena Of the knowledge and practical experience of the men 
Seem ot GiploOy the systems in the field, Mr. rackara feit 
that greater reliance must be placed in the recommendations 
of the military services. While the value of systems anal- 
ysis and other disciplines in developing a new defense sys-~- 
tem is recognized, these cannot be the sole basis for making 
Meeisions at the Secretary of Defense level. For the most 
Meebe the edvocaves of these disciplines usually lack the 
meactical experience with which to evaluate their analysis. 


Booe eXperilence an weapons acquisition has indicated that 


neglect of the views of the “men in the field" has been a 


ial 





ieeeorrconeribucring faevor in the procurement of weapons 
Miemenecole Nov adeouavely meet a defense need. 

Voge ee ee tance oolely yom milivary experience for 
@ecision-making is equally invalid. By giving greater res- 
Meier livy yo the services fOr the initiation of new pro- 
Paes, Os) must expect the services to employ sound 
aoemercal mevnods, tO Support and build on their military 
Maeeenice, lia braei, for the services to be given the 
Mmeeer rein they desire in defense system acquisition, they 
must rely equally on an analytic approach and application 
eee licary judgment in developing their recommendations. 

IGpecIGw ase. aed. lO Some, CXvent,seeven now, the service 
Bemsonent which oripinated a proposal for a new defense 
Meeoven pro@ean lackea the capability Tor analiyuical valida- 


jee Ol 1tS proposal before seeking approval from higher 
emeeority. This validation should be based upcn a thnorouch 
Memo Ol Ulle MiSSion ard the cresent or p~preograwmed means 
meeeccOmpdishing che mission in light of the predicted 
Meweeat and the efforts of the other services to meet the 
fee ay. ithe services have made significant advances toward 
Biiproving their analytical capabilities through the imple- 
mentation of analytic techniques. 

Petekwor —CCiilnite Pesponsibility has been cited as a 
eeoolem both in DOP preparation and in the initial DSARC 
meview iue@cuions. When respeomsibility is not clearly 


defined, it is not possible to have the degree of accounta- 


tiie cescoiry Or proper Mmanarcement of a program. To be 
Ae Dp 2 p SS 
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mer-evlve, responsibility and accountability must be placed 
emer wndividual rather than in an organization. It is 
@@miy iy) this way that authority can be exercised and individ- 
Sees wall Know their functions and accept responsibility 
Mefemcicitr accions and decisions. Today it Seems that every- 
one is extremely anxious to "help," but at the same time is 
Mepeunwilling to be held responsible Tor his actions. 
Secrevary Packard emphasized the need for a few good 
men in managing programs. He made an attempt to obtain 
ewrone Program Managers who would be able to conduct their 
Maecrans tree from interference by others and he attempted 
Moereduce the pressures placed upon these managers from 
above, both in OSD and in the parent service. Also he 
[_ereeerc onary the Program Managers be given greater authori-~ 
feed «oLliat they should be held accountable for the progress 
Seecuneir progprams. hr. Packard believed that the Services 
Meee ce Hele respons ble for their gecticns and Ulgt the 
Pervices Should be required to imprcve their perlormance 
rather than have their responsibility abrogated by estab- 
lishing additional controls at the OSD level.* His efforts 
iments area brought about a degree of improvement in the 
meerornance Of the Services which can be expected to continue 
meno can resist the temptation to over-control the acqui- 
meecom process and instead hold the Services responsible 


for their actions. A rather simple analogy would be the 


"interview with Mr. David Packard, 30 October 1972. 
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Pemmanding Officer Of a ship who does not believe the Engi- 
Preeti reer 4s performing his duties properly. The 
Sere eller fires the Engineer or brings pressure to bear 
f@eecause the Engineer to fulfill his een eae a The 
Meee coOecsS mOt assume The dutues of the Engineer. 

A frequent problem arising in past DSARC reviews has 
been OSD's belief that the Services have not adequately 
analyzed the threat (actual or potential) in justifying the 
imeem Or a New program. Because of this belief, OSD is 
@meroncly proposing changes to the DSARC process so that 
meemenreat problem can be examined at the OSD level earlier 
momen lite cycle of a program. If, in fact, the Services 
fee oe be responsible ior the initiation of new programs, 


4. br eM cr \ 5 me = 7 4- ¢ ° 4. o™ ae e- 4 
Mee Oo.) Should hoid them 2s‘ acecint2able far the threat 


{y 


memes as for any other part of the program. Therefore, 
Mmeecme secretary of Defense is dissatisfied with che per- 
Meeeenee Of the Services in this erea, it bebocves him t 

meee Loe Services to immprove their threat E€nalysis rather 


mame elevating this function to the OSD level. 
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VII. CONCLUSION 


Wine le aSsenoimne Maverial for this thesis, the authors 
Meeenimpressed by the number of panels, commissions, studies, 
Senterences, and symposia which have been convened and 
Cemmrssioned to study the organization of the Department 
semeerense, the Service Components and the systems acquisi- 
mien process. Invariably, numerous recommendations were 
made by each group and occasionally a few were implemented. 
Mmigee reasons that many of the recommendations were not.im- 
Meeeetenced are many and varied, ranging from the need for the 
Pemeress to enact legislation to the fact that some of the 
Mmeeemrencavions were so week thet impolementaticn was not 
eommanted. 

the complex problems faced in defense systems acquisition 
SeteeelOval and ccerpletely efficient ranagsement tecause of 
Meemorerous £0als served by the acouisition orocess. These 
goals have resulted in the requirement that the systems 
msi tlonl process not only meet derense needs, but at the 
eem@emeoime fal] extensive socio—-economic-political needs. 
Wire Many of these goals are beneficial to the nation as 
emuoleé, it must be Se ern that serving these goals 
imeeguientliy resulvs in increased costs and inefficiencies. 
Rather than dealing with,a contractor who could actually 
Pirecuce ne Demme wemetor tine least dollars; DOD is fre- 


Sem we reOudmieed LO Geal with a firm which has the best 
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Sele o pDCrEpultuystrecord, 15 located in a labor surplus 
area or in the state of the currently "in" congressmen, 
Bives Out large shares of its work to small business, etc. 
Then when a company which is awarded a defense contract 
meeeca Of One Or more of these factors is unable to perform 
Mo-mwcOntvract, the Services and OSD are charged with mis- 
Memecement and ineptitude. 

These comments are not made because the authors believe 
these goals will Se oemeeme lnc ecemmouLpwOcCelse theyeare Tact . 
The majority of studies and panels have skirted these issues, 
emg take the position that internal DOD reorganization will 
Perel Ously improve a2cCOULSItTIiOnN procedures. It will nov. 

Pi@mmecc cm@emreecorni zea the inability of DOD to control 
Many of these external iniiuences and constraints when he 


Pel Paved his policies on acquisition, He made little 


freer tO build new organizaticns and empires which would 
Peer ve!y rerd vo increase the crotiiems alread=sex sting 
Memes a2CdLisivion process. Rather, he tried to break them 


down and simplify system acquisition management. 

time backKeround portion of this thesis provides ample 
evidence of a long established and frequently used approach 
to "improving the present system" through reorganization. 
Maes lonsevity of this concept is showm by a quote from the 


exee Hibbon Defense Panel Report of July 1970: 


",..we tend to meet any new situation by reorganizing 
SeOmeomuonceriuimemetvnod 1b can be for creating the illusion 
Sueprenress weile producing confusion, inefficiency and 
Gdemoragl. gation.” 


Liem oc wwe, er, cCarca A.D.-SLXTYy 
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fie owne hr videomdawenbaomeo. the autnors to create a fur- 


mer “illusion of progress," 


pUteee Tenders tne tOllowing 
BEW@eeestions by which the initiation of a major defense 
eee ACGUISILLLON may be streamlined. | 

ieee thes larstDoAnC ye Propram Initiation Decision, is 
memes eea by cle ocrvyace Component When at is determined 
byes COmponent that a major defense system program should 
be pursued. This marks the end of the Conceptual phase. 
Meese OeCCi1Si1ON point is the only one during system acquisi- 
Miro 111 Which the Service Components have a degree of lati- 
Meee Linane the request for the decision, since the 
miemer LWO major decision points are firmly linked to the 


Full-Scale Development and Production phases. Whe flexibi- 


ert wee Peeve Tnatiation-~Deci-— 


» 
coy 


bhity a@llowe 
fees necessary due to the wide diversity in type and 
meeercx bY Of major a@éeéfense system programs, i.e., some 


q? 


ye Ame yt ght reek = ‘- 
mueeerans rient push tne ‘'s 


Bad este omit = : sine: 
DieeG. Une art. 2nd seouare 


Gi 


extensive experimentation in order for the Service Component 
meme abic to assure the Service Secretary and OSD that con- 
meowed development is justified, others might be composed 
mainly SivOti=the-sieli Rardwaresrequiring Jittle experi— 
feemeeeotOn. Ar aiitirmative Program Initiation Decision is 
meecosnition by the Secretary of Defense of a valid opera- 
tional requirement for a defense system. 

The initial Secretary of Defense decision should come 
during the Advanced Development phase of the RDT&E program 


structure (see Figure 2) as currently established in 
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Peopbexo0Usbe So have Chis initial decision at the beginning 
of Advanced Development or eariier would be unWise as it 
fevplashave the following implications: 

a. OSD would become involved in deciding which alterna- 
tives are to be pursued by the Service Components during 
Advanced Development. This might eliminate some options 
Seemireh povrential and could stifle innovation on the part 
Semmne SCrvice Comoonents by having formal control too 
poem in the procurement process. By conducting some 
Advanced Development before the initial DSARC, the Service 
me@memeilos are better able to address cost, schedule, and 
@eerormance of all the options under consideration. 

wee ancellatvoneGct prcegrams which eer into» trouble 
femmea be tess likely to hapren because or tme reluctance 
Seee@eem oat OF OSD) to StCOp a orogram which it had earlier 


Peorcved. The approaches being pursued would be those 


) 
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Seepecvec by Of ar 
service weno oneny gems 1 Or O01) teomeance! one oOo: its own 
Meer ems would be indicative of a poor initial decision. 
(i.e., it would violate the inevitable success syndrome. ) 

e. ithe desirable results which are obtained through 
competitive approaches among the Service Components would 
be reduced and the stereotyped service roles would be 
emphasized. 

d. The decentralization (participatory management) 
philosophies of DODD 5000.1 might be severely restricted 


becouse vol the earizter OSD involvement. Phe Service 
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Pompements should be allowed to independently pursue in 
Advanced Development those alternatives which they consider 
appropriate so that unknowns may be reduced and so that 
Service recommendations to the DSARC might be based on 
meverer iniormation. 

eC COMeT cos rOoneteecomcern Over cost growth would con= 
tinue and possibly increase because the Service Components 
meee OC required Co address technical, financial, and 
eitectiveness questions without having accomplished the 
Gevelopment prerequisite for establishment of reliable 
estimates. 

Ome une ovner hand, the Service Components must recognize 
mie importance of requesting the initial program decision 
ere olmak Geveloomeny that the Secretary o1 Defense 
actually has viable alternatives to consider and is not 
Meer 1ctled to approving or disapproving one and only one 
Meee Live, es could Peeult from hepeins ¢ proe@ram in 
Mamereoomeny SO long that the service presents a “solution” 
meavmer than a range of possible solutions. This delaying 
feewrc Nas allegedly been employed at times in the past 
and is a contributing factor in the “credibility gap" that 
erercntiy exists between OSD and the Service Components. 
Pee Sroup, OSD and the Service Components, must appreciate 
Piet Ole Or Vine vObner and Strive for a supporting relation- 
Ship vis-a-vis adversary relationship. This can be accom- 


piished only through mutual understanding and confidence 


i 





meer each will support the needs and responsibilities of 
vhe Seon Me 

IveweUviers teemeur with Mr. Packard's observation that 
too many defense programs are formalized by the DCP/DSARC 
process too early. Accordingly, procedures and funding 
Peeaods Should be instituted which would allow the Service 
Components to continue potential programs in the Concep- 
tual phase longer so that when a program comes before the 
Peso or the program initiation decision, the decision will 
Memoaseo On sound technological and cost and schedule infor- 
fieweren. ilhis would result in a greater expenditure of 
Gelters in the Conceptual phase and more alternatives would 
Bempursued further along betore final selection is made 
Meee yy Laking this approach, far setter cost data, anelysis 
@emeesk and uncertainty, and schedule data would be avail- 
eee Tor each of the alternatives. 

seo Cees | Ca OUmere: The ceve bepmen’ 
ememeprocuction of a aefense system is in itself important, 
perhaps the most crucial single decision is the Program 
immoral ion Decision resulting from the first DSARC review. 


mies decision, Of the three key decisions made at the Sec- 


fee eeerou Vet ecnse level, 1s9pased on more subjective 


Pune need for a supporting relationship between OSD and 
the Service Components in Defense Systems Acquisition is 
discussed more fully in Preparation for the Defense System 
weVidome, On mevyiew Counci!, a thesis by LCDR W.P..Bancroft, 
Wee SODe lyse Braqy., CS, Naval Postgraduate School, 
Pomterey, Calit., March, 19/e. 
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factors because less quantitative information is available 
mm@emoecausce there 28S inherently greater risk and uncertainty 
in the early stages of development of a program. Asa 
result, parochialism and service interests tend to become 
more prevalent than later in the acquisition process when 
@ecisions can be based on proven milestones. To reduce 

mew onoacy that individual groups or offices could have on 
meencirection that the council's recommendations take, the 
@emaarman of the initial DSARC should be the Deputy Secretary 
@embetense. The other OSD officials who participate should 
Meweonsidered Subordinate to the Secretary but equal to 
Seemrrouner SO that no one of these officials will tend to 
Seemiacve the discussion. By being the chairman, DEPSECDEF 
Meroe Near all sides anda be abie to airect the discussicn 
menrara issues which he considers must be resolved in order 
Memon pport Nis decision-making responsicility. He would 


dn. a +e 4- - =? is > 5 2 . “ = - 
SCNT mY ie cy ©) £4 AD a vo ig eisai 1 cae ae to a la Dp mT Rint ‘ vY 
Beene. CCVEN Be Cl ies abde to remain» 


fv 
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at Tr ge a eee ie 
Sie, One 
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meee coe ASSiStant Secretaries whose sveffs have vested 
Mimserests in the direction the council takes. Also, as 
chairman, DEPSECDEF could effectively lessen much intra-OS 
and inter-service parochialism. 

Reeoszuizing that the Deputy Secretary of Defense has 
Many Lunetions which place demands upon his time, the chair- 
Memship of the initial DSARC should be considered of suffi- 
emenl importance that this responsibility would not be 
oe We ta2teGdee st Phis Tunction is delegated, then the benefits 


Gmescussedq above coulda be lost. 
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3. The Service Component should be held totally res- 
memetblewier the preparation of the initial DCP. Within 
the Service, one individual who can be held accountable for 
Meemovaliuy Ol tme contents of the DCP should be assigned 
@eecehe “program advocate." This individual must have the 
meekeround and knowledge to intelligently prepare the paper 
meemmeay LNe primary issues of concern and he should be 
ieorrmary Service representvacive on all matters having 
momoo With the DCP. This “program advocate" should also 
MemeoespOonsible for making the formal presentation at the 
miavial DSARC review. 

Poon completion of a draft DCP, it should be distributed 
Pmlcaneously through JCS and the offices of the DSARC 
Meee iian!S i1Or review and coliment.. “ne reébcen Tor simulta- 
Memmi seri bution of the drafg DCP is to reauce the time 
Beemrred for all parties to réview and comment and aiso to 
Peeeeecene Service jrore indeusyastnt ecrveYeaie cf the DCP 
Meweemare DPresenvly opteineaq. This should resuit in a -etter 
balance of views because the comments of each reviewing 
Mmimemcial will be based upon the Service drafted DCP rather 
than the views and comments of other reviewers. The review- 
mieeotticials, rather than revising the DCP, should indicate 
imerr concurrence or dissent and their rationale therefor, 
peo csane@le page which woulld become “am appendix to the DCP. 
The DCP "advocate" would then consider the comments tendered 
by the reviewers and those he considers valid would be 


Mel lLecrec yin Modit2cacions to the DCP. Those comments 
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which the "advocate" considers not valid would be returned 
memo Ne Or toinator with comments supporting the decision for 
mor iieimeaing these items in the DCP. If resolution cannot 
be reached on these disputed issues prior to the DSARC, they 
pmoulad be carried forward into the DSARC as issues for dis- 
cussion. If revised, the new DCP should be routed again 
memere Vile. 

Wecasions have arisen in which the Project Manager of 
fee taencular program has Deen surprised at a DSARC by issues 
moeowmrie Up for Giscussion which were not in the DCP. In 
eemettiverest Of Saving time and getting on with the known 
mesues, the DSARC chairman should limit the raising of 
meewes not previously included in the DCP to those issues 
feeemety are fcermaene to the decisicn at hand. If an impor 
new issue is raised which ail parties are not equally pre- 
Memeeo CO discuss, then the DSARC should be adjourned until 
Mere palre 25 Ure issue can Fe diseusse? with arowledge and 
M@eersvending. If this "hard line" on what is to be dis- 
Mec in a2 DSARC is not adhered to, the effectiveness of 
MeembonikC could effectively be undermined by the raising of 
Memechial interests or side issues or subjects which other 
members had accepted as settled or not of sufficient impor- 
meee TO be considered at the DSARC level. 

4. The Joint Chiefs of Staff should participate more 
actively in the DCP/DSARC process, particularly in those 
Dire uacemOncsdcaline With program initiation. Their involve- 


De Orme Meme ly NeOnsciovus mainly of identifying threats and 
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folaipary needs, 2 function they perform in support of the 
ieee system. Rather than having the Chairman of the JCS or 
fers Gesignated representative invited to attend the DSARC 
Merle yo, one oecrevary of Defense Should require attendance 
ilgeeeiree JCS representatives, specifying that each of these 
Mm presenvatives be from a different Service Component, and 
meee Ol Giscussings in detail the need for the particular 
Meeorzramn before the DSARC. Major defense programs are too 
important to permit the JCS attendee at DSARC reviews to be 
only from the sponsoring service as has been the case his- 
meevealily resulting in an unintentional bias in favor of 
mec program, Simply by vartue of the fact that the repre- 
pem@eaeave has a predisposition in favor of his parent 
Seryice. 

Meare naotee ou tne DSARG by JCS members from sister 
meevrces Should tend to overcome this deficiency by broaden- 
Meee whe persyecctave of the Council, and result? in time con- 
Peeeerey tO anc Giscussion being at a national derense level, 
Mmecter than on a more parochial Service level. It should 
also reduce the tendency of JCS to force a "common service 
position" despite circumstances which would not warrant 
this action. Strong justifiable differences concerning a 
Paoeramn ay the JOS Jevel should certainly be brought to the 
attention of the Secretary of Defense for his consideration 
prior to his decision, and not be submerged in the guise 


Of Service cooperation. 
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Me@eceogee Lolo ne aluneors Delieve that although the 
weomenoc oyevem ACQUASiItT10n procedures, as established by 
wey 5000.1, have resulted in marked improvement in the 
Carly decision-making of a program, implementation of the 
aforementioned recommendations would contribute significant- 


ieee overd firtner streamlining of the acouisition process. 
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APPENDIX A 


THE DEPUTY SECRETARY OF DEFENSE 
WASHINGTON, D.C., 20301 


31 3UL 1969 


MEMORANDUM FOR SECRETARY OF THE ARMY 
SECRETARY OF THE NAVY 
SECRETARY On Phe ALR PORCE 


eeeJECT: Improvement in Weapon Systems Acquisition 


Preune outset of this Administration it became clear that 
there were many problems associated with weapon system 
maepeestulonm and that this area needed improvement. At that 
tame, however, I expressed the pnilosophy tnat I wanted a 
ifeeoonable chance to survey the situation before taking 
action. I believe that we need to experiment with and try 
Sere in a limited manner new practices and procedures and 
eel based On experience pained, establish the required 
policies or make other necessary changes rather than making 
femor DOlicy and far-reaching decisions orf the top of the 
Mead. 


MemeabOy Specitiec areas of system a@eeultivion I established 
Several panels - Piet mee w hom nce bie praia rob 
[eer tial Should be given priority attention. These panels 


M_omemio.e £1 Ven me their preliminary reports and I believe 
Mec some things are so <n indicated that acticn can 


} t. t- Je <n As Ao iia eet 
See Od ON oars ime oatvely. The rroblers assccelated 

“| oo oO a ren Boss ea oy = Chg SSO re. RAs SP Tay Oe : a 
Peon CICS Re Ley ne oa Sv eee een Ge Wh clic al ek (oes 1 bi. oe Se 
Seomee ror y. 


Hemeecxample, from the statistics that have been prepared 
paeeeoich 1 have furnished the Congress, the largest single 
fees, Ol COST growtn is over-optimism in cost estimates for 
tiemeer weapon systems. This is true beth on the part of 

meme onuractor and the Military Services. Much of this 
Memes irom the tremendous competition for programs among 
Seer actors. It is also a product, within the Services, 
Smpeompetition between programs for limited financial re- 
jemrces. ihere are, of course, numerous other reasons. 
ieeelteve that the best way to change this situation within 
miaustry is to impress firmly on Defense contractors the 
weed (Or GCOst realism in their proposals and the fact that 
Meulll make this point a major factor to be considered in 
Source selection. This in turn will require that we make 
eapeasuinct improvement in our DOD cost estimating and vali- 
dating capability, as well as insuring tnat this estimating 
Capabilaty is fully and effectively applied by the source 
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Pate euonmaolchori ty. © teel Chav within the Services this 
mmo iucem FO which you should five priority attention. I 
would therefore like within the very near future to discuss 
[ee ach Of yOu your proposed actions and program that you 
feclewil) improve the program cost estimating capability in 
Mouser vice. in addition to the Service action there is 
also needed an independent OSD capability to validate these 
@esoy estimates. 


imemy recent reviews of the histories of 2 number of major 
Mme@eerans, 1. have noted that another major contributor to 
Seer growth consists of changes which we make in a program 
eee bOLN the development phase and the production phase. 
fee 1 Know there iS a valid need for some changes, much 
improvement is possible in this area. Many of the changes 
Greevne type currently being made can be and must be avoided. 
ies cam be accomplished, in part, first by assuring that 
feeao a better and more complete job of defining what we 
Meally need in a system before entering full-scale develop- 
ment and, second, by the vigorous review and elimination of 
the many "nice" or "desirable" features which so often creep 
into these systems as they proceed through development and 
Meeeamction. It therefore em requesting that each of you take 
@evron ir the area of the establishment ot military require- 
ments to assure that better system definition is in fact 
accomplished before programs are submitted to the Secretary 
Meese? 1 DP enbrovel ics Sullescele cevelopment; that 
Meemeasea empnasis be giver to the implenenvavtvion cl the 
fieeeenvuly established program for configuration management 
meerecontvrol;: and that no changes be approved without an 
Pe@emreace kKnowledgce of the impact of the cost of the change 
See 17e cotal program cost. 


Memeo viewsS Maeve aiso indicated a third majou reascn for cost 
Pew whicn iS to Sscome degree associateu with tne above 
[ieee eoinctcs. This is that we have not adequately idenviried 


Miemrisks associated with major programs and in fact in 

lie cases we have not done a thorough job in completing 
WMiemoreregquisites to contract derinition which are currently 
meetea or. in our desire to enter into these programs we 
Rave often shortcut some of these prerequisites and have not 
adequately completed the advanced development necessary to 
reduce the major risk areas to the point where it will be 
manageable in full-scale “development. This often results 

in the necessity, in the middle of a large development 
Seiort, Of going back and accomplishing work that should 
have been done beforehand, with, of course, the accompany- 
ing disruption of schedule and increase in program cost. 

f would, therefore, like each of you to focus more attention 
Seeeots Mavuer and assure that; during concept formulation: 


Areas of nigh technical risk are identified and fully 
considered; 
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Mortal risk analysis On Gach program is made; 


Summaries of these are made part of the back-up material 
tem ne program. 


Peeeneucm mou directly associated with the cost growth aspect 
@uemvicePon System acquisition, there are two other items 
which I think are clear enough and important enough to men- 
Peon Mere. 


f~emers> item relates to the use of competitive prototypes 
memeur aCduiSitvion process, as well as the use of brassboard 
@mmocner design validation techniques which may not be com- 
moeterve. if feel that we will benefit by increasing depend- 
mee On hardware GCemonstration and competition, with some 
Sermresponding reduction in dependence on paper analyses. 
Beeemwruse De Gone with recognition of the differences in 
Pw@secCDLCibility of ditferent types and sizes of systems to 
Memos cureatment; however, L am convinced that there are 
Sepewinct benefits to be gained by a judicious increase in 
M@tmce Ol hardware in the weapons acquisition process. 


ine second item relates to what I consider to be a general 
Memeo oe, 1 the creunt cf test end evaluvaticn we verform 
Geme Gevelopmental weapon system beficre we commit Signifi- 
Mere resources tO production. While it is generally, in my 
@eenion, a pees LO WWecedcuie a Ccemmtete breax beticon 
MEO mei, and  oroaduction commivmeny., we have temucd to 
Meet too far in ine Cee erOtmo! meCrerrreiC ys 290) 1s must 
meeereversed. 


Meerould like to have, at your early convenience, your com- 
Ree O Do he Way Feu nlém tO pul arto sirfect tie matters 
@reepuiGgance IL have discussed above. i:: reviewing your 
mers). Will cCconcluace whether rurther direction or policy 
eeression is needed to accomplish the desirea purposes. 


pavid Packard 
ee. DDREE 
Robt Thi) 


pre C) 
ASD(SA) 


8 8 





_ 











APPENDIX B 
July 13, 1971 
NUMBER 5000.1 


DDR&E 


Department oi Deiense Directive 


SUBIECT: Acquisition of Major Defense Systems 


UE 


Ill. 


BUREOS: 


This Directive establishes policy for major defense system 
acquisition in the Military Departments and Defense Agencies 
(referred to as DoD Components). 


pe Pleas LION 


This Directive applies to major prograrns, so designated 
by the Secretary of Defense/Deputy Secretary of Defense 
(referred to as SecDef). This designation shall consider 
(1) dollar value (programs which have an estimated RDT&E 
cost in excess of 50 million dollars, or an estimated Pro- 
mmectOnM COSt in ezcess of 200 million dollars): (2) national 
Oe codte yl) reeCOminichndatiaas by Dob Comoonent tieads. or 
Gre cere: secretary af Defense (OSD) officials. Im addition, 
the management principles in this Directive are applicable 
to all programs. 


EOC Y. 


A. Mode of Operation - Successful development, production 
and deployment of major defense systems are primarily 
dependent upon competent people, rational priorities and 
clearly defined responsibilities. Responsibility and 
authority for the acquisition of major defense systems 
shall be decentralized to the maximum practicable extent 
consistent with the urgency and importance of each pro- 
gram. The development and production of a major defense 
system shall be managed by a single individual (program 
manager) who shall have a charter which provides suffic- 
ient authority to accomplish recognized program objectives. 


oe 





Layers of authority between the program manager and his Component 
Head shall be minimum. For programs involving two or more Com- 
ponents, the Component having dominant interest shall designate the 
program manager, and his charter shall be approved by the cognizant 
official within OSD. The assignment and tenure of program managers 
shall be a matter of concern to DoD Component Heads and shall reflect 
career incentives designed to attract, retain and reward competent 
personnel . 


1. The DoD Components are responsible for identifying needs and 
defining, developing and producing systems to satisfy those needs. 
Component Heads are also responsible for contractor source’ 
selection unless otherwise specified by the SecDef on a specific 
pEOgrar. 


2. The OSD is responsible for (a) establishing acquisition policy, 
(b) assuring that major defense system programs are pursued in 
response to valid needs and (c} evaluating policy implementation 
on each approved program. 


3. The OSD and DoD Components are responsible for program monitor- 
ing, but will place minimum demands for formal reporting on the 
program manager. Nonrecurring needs for information will be kept 
to a minimum and handled informally. 


4. The SecDef will make the decisions which initiate program commit- 
ments or increase those commitments. He may redirect a program 
because of an actual or threatened breach of a program threshold 
stated in an approved Development Concept Paper (DCP). The DCP 
anavthe Defence Systems Acauisition Review Council (DS4ERC) will 
support the SecDei decision-making. These decisions will be 
reflected in the .ext submission of the Program Objective Memo- 
randum (POM) by the DoD Component. 


Momauet of Program - Because every program is different, successful 
program conduct requires that sound judgment be applied in using the 
iMtadapeinent principles of this Directive. Underlying specific defense 
system developments is the need for a strong and usable technology 
base. This base will be maintained by conducting research and advanced 
technology effort independent of specific defense systems development. 
Advanced technology effort includes prototyping, preferably using small, 
efficient design teams and a minimum amount of documentation. The 


objective is to obtain significant advances in technology at minimum cost. 
Pee corre Initiation 


Clem wconcepital efiort 1s normally conducted at the discretion 
of the DoD Component until such time as the DoD Component 
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determines that a major defense system program should be 
pursued. It is crucial that the right decisions be made during 
this conceptual effort; wrong decisions create problems not 
easily overcome later in the program. Therefore, each DoD 
Component will designate a single individual, such as the 
Assistant Secretary for R&D, to be responsible for conceptual 
Emorts On mew major programs. 


b. The considerations which support the determination of the need 
for a system program, together with a plan for that program, 
will be documented in the DCP. The DCP will define program 
issues, including special logistics problems, program objectives, 
program plans, performance parameters, areas of major risk, 
system alternatives and acquisition strategy. The DCP will be 
prepared by the DoD Component, following an agreement between 
OSD and that Component on a DCP outline. The Director, Defense 
Research and Engineering (DDR&E)(or the Assistant Secretary of 
Defense (Telecommunications) for his programs) has the basic 
responsibility for coordination of inputs for the DCP and its 
submittal to the DSARKC for consideration and to the SecDef for 
stiposequcnt decision. If epproved, the program will be conducted 
within the DCP thresholds. 


Full-Scale Development. When the DoD Component is sufficiently 
confident that program worth and readiness warrant commitment of 
resources to full-scale development, it will revgest a SecD* deci- 
Stone GQ oTOcCmme@. At fit time, the DsARC wilt normally revicy 
program progress and suitability to enter this phase and will forward 
its recommendations to the SecDef for final decision. Such review 
will confirm (a) the need for the selected defense system in consider- 
ericom Of threat, system alternatives, special logistics needs, estimates 
of development costs, preliminary estimates of life cycle costs and 
potential benefits in context with overall DoD strategy and fiscal 
guidance; (b) that development risks have been identified and solutions 
are in hand; and (c) realism of the plan for full-scale development. 


Production/Deployment. When the DoD Component is sufficiently 
confident that engineering is complete and that commitment of sub- 
stantial resources to production and deployment is warranted, it 

will request a SecDef decision to proceed. At that time, the DSARC 
will again review program progress and suitability to enter substantial 
production/deployment and forward its recommendations to the SecDef 
for final decision. Such review will confirm (a) the need for producing 
the defense system in consideration of threat, estimated acquisition 
and ownership costs and potential benefits in context with overall DoD 
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strategy and fiscal guidance; (b) that a practical engineering design, 
with adequate consideration of production and logistics problems is 
complete; (c) that all previously identified technical uncertainties 
have been resolved and that operational suitability has been deter- 
mined by test and evaluation; and (d) the realism of the plan for the 
remainder of the program. Some production funding for long lead 
material or effort may be required prior to the production decision. 
In such cases, the SecDef will decide whether a DSARC review and 
revised DCP are required. In any event, full production go-ahéad 
will be authorized by approval of the DCP. 


c. fee ram Gonsiderations 


Ibe 


System need shall be clearly stated in operational terms, with appro- 
priate limits, and shall be challenged throughout the acquisition 
process. Statements of need/performance requirements shall be 
matched where possible with existing technology. Wherever feasible, 
operational needs shall be satisfied through use of existing military 
Or commercial hardware. When necd can be satisfied only through 
new development, the equivalent needs of the other DoD Components 
shall be considered to guard against unnecessary proliferation. 


Cost parameters shall be established which consider the cost of 
acquisition and ownership; discrete cost elements (e.g., unit pro- 
duction cost, operating and support cost) shall be translated into 
"design to'' requirements. System development shall be continuously 
Gvaltated agaist tiese require ag Fee Pee <2 * rico Foe tat 
epieiea to technical requirements, i-ractical tradecyis sha@t be made 
between system capability, cost aid schedule. Traceability of esti- 
mates and costing factors, including those for economic escalation, 
shall be maintained. 


Logistic support shall also be considered as a principal design para- 
meter with the magnitude, scope and level of this effort in keeping 
with the program phase. Early development effort will consider only 
MicoeiPatalnetersS tliat ane truly fecessary to basic defense system 
design, €.o0.; those lopistic problems that have significant impact on 
system readiness, capability or cost. Premature introduction of 
detailed operational support considerations is to be avoided. 


Programs shall be structured and resources allocated to ensure that 


the demonstration of actual achievement of program objectives is the 
pacing function. Meaningful relationships between need, urgency, 
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risk and worth shall be thereby established. Schedules shall be 
subject to trade-off as much as any other program constraint. 
Schedules and funding profiles shall be structured to accommodate 
unforeseen problems and permit task accomplishment without 
unnecessary overlapping or concurrency. 


Technical uncertainty shall be continually assessed. Progressive 
commitments of resources which incur program risk will be made 
Sly wnem Coniidence in program outcome is sufficiently high to 
warrant going ahead. Models, mock-ups and system hardware will 
bevused to the preatest possible extent to increase confidence level. 


Test and evaluation shall commence as early as possible. A deter- 
mination of operational suitability, including logistic support 
requirements, will be made prior to large-scale production commit- 
ments, making use of the most realistic test environment possible 
and the best representation of the future operational system available. 
The results of this operational testing will be evaluated and presented 
hOmcie wDoAI CG atthe time seisthe paeaictiongdecision. 


Contract type shall be consistent with all program characteristics 
including risk. It is not possible to deterinine the precise production 
cost of a new complex defense system before it is developed; therefore, 
such systems will not be procured using the total package procurement 
concept or production options that are contractually priced in the 

Ge clopmient contract. Cuostiype pflMe Ad sus ontracts are preterred 
maneLe substantial development effort is invoived. Letter contracts 
shall be minimized. When risk is reduced to the extent that realistic. 
pricing can occur, fixed-price type contracts should be issued. Changes 
shall be limited to those that are necessary or offer significant benefit 
to the DoD. Where change orders are necessary, they shall be con- 
tractually priced or subject to an established ceiling before authoriza- 
tion, except in patently impractical cases. 


The source selection decision shall take into account the contractor's 
capability to develop a necessary defense system on a timely and 
cost-effective basis. The DoD Component shall have the option of 
deciding whether or not the contract will be completely negotiated 
before a program decision is made. Solicitation documents shall 
require contractor identification of uncertainties and specific pro- 
posals for their resolution. Solicitation and evaluation of proposals 
should be planned to minimize contractor expense. Proposals for 
cost-type or incentive contracts may be penalized during evaluation 
to the degree that the proposed cost is unrealistically low. 
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9. Management information/program control requirements shall provide 


ImfOrination which is essential to effective management control. 
StlehimterimatiGn sieuld be generated from data actually utilized by 
contractor operating personnel and provided in summarized form for 
successively higher level management and monitoring requirements. 
A single, realistic work breakdown structure (WBS) shall be developed 
for each program to provide a consistent framework for (a) planning 
and assignment of responsibilities, (b) control and reporting of pro- 
gress, and (c) establishing a data base for estimating the future cost 
of defense systerns. Contractor management information/program 
Control systems, and reports emanating therefrom, shall be utilized 
Pemun cui <iniatlin ce <pentnpracticabple. Government timposed charges to 
contractor systems shall consist of only those necessary to satisfy 
established DoD-wide standards. Documentation shall be generated 
in the minimum amount to satisfy necessary and specific management 
needs. 


PomeMerLEMENTATION 


eeesech WOW! Component will implement this Directive within 90 days and 
forward tivo (Z)copies of cach implementing document to the SecDef. 


2. The number of implementing documents will be minimized and necessary 
Peocecural puidance consolidated to the wercatest extent possible... Selected 


subjects to be covered by DoD Directive: /Instructions or joint Service/ 


Agency documents in support of this Directive are listed in Enclosure lL. 


Each DoD Component will forward the joint Service/Agency documents 


for which it is responsible to the SecDef for approval prior to issuance. 


Enclosure 
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Deputy Secretary of Defense 


Related Policy 
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5000.1 (Encl 1) 
Valls 


Responsibility for the following policy documents is assigned to the 
Cognizant Office indicated. In each case, the Cognizant Office shall 
(a) generate the policy, or (b) delegate authority to a lead DoD 
Component for preparation and subsequent issue of a joint Service/ 
Agency regulation, agreement or guide after approval by OSD. 


Policy Subject 


The DoD Technology Base 

fame OCP and the DSARC 

Defense System Engineering 

Proposal Evaluation and Source 
Selection 

Cost Analysis 

Acquisition of Data 

Cost/Schedule Control Systems 

Test and Evaluation 

Priorities and Allocations 

Manufacturing Technology 

Quality Assurance 

Logistic Support 

Standardization 

Value Engineering 


Cognizant 
Office 


DDR&E 
DDR&E 
DPD sara oO 


ASD(I& L)/ 


DDR&E 
ASD(SA) 
ASD(I&L) 
ASD(C) 

Ibias 

ASD{I&L) 
ASDC 1) 
ASD(I&L) 
ASD(I& L) 
ASmcre 1) 
oie) 


Responsible 
DoD 


Component 


Ae Onee 


ae Force 
Navy 





VRE DEPUTY SECRETARY OF DEFENSE 
WASHINGTON. D C. 20301 





MAY 28, 1970 


MEMORANDUM FOR Secretaries of the Military Departments 
Director of Defense Research & Engineering 
: Assistant Secretaries of Defense 
The General Counsel 
Assistants to the Secretary of Defense 
Directors of Defense Agencies 


SCT: Policy Guidance on Major Weapon Systern Acquisition 


We have been considering within the Department, for over a year, 
ways by which we can improve acquisition programs for major weanon 
systems. Some steps have been taken which I believe are in the Gigint 
peection (reference my July 31, 1969 memorandum), and it is now ap- 
propriate to move ahead in a concerted cffort to firmly establish addi- 
tional new policies and to implement them, 


The prime ohjective of the new policy cuidance is to enable the 
Services to improve their management of programs. IJ]mprovement in 
the execution of these programs will be made to the extent the Services 
are willing and able to improve their management practices. The 
services have the responsibility to get the job done, It is imperative: 
that they do the job better in the future than it has been done in the past. 


It is the responsibility of the OSD to approve the policies which 
the Services are to follow, to evaluate the performance of the Services 
in implementing the approved policies and to make decisions on pro- 
ceeding into the next phase in each major acquisition program, 


The purpose of this memorandum is to issue broad policy guidance 


which is to be translated into appropriate action by all Services and 
Agencies in new major weapon system acquisitions, 
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Management 


Management in.the Services will be improved only to the extent 
that capable people with the right kind of experience and training are 
designated to manage these major programs -- in fact all programs, 

In order to be effective, program managers must be given adequate 
authority to make decisions on major questions relating to the program 
both in the conceptual development stage and in the full-scale development 
stage. If capable people are going to be willing to undertake these impor- 
tant program management assignments, ways must be found to give them - 
some incentive to do so, Program managers must be given more recog- 
nition toward career advancement in all of the Services, and good managers 
must be rewarded just as good operational people are rewarded, 


If our people are to develop the experience necessary for program 
management and are to utilize their experience, they must be assigned 
to a given program long enough to be effective, 


| The overall structure of the program management function in all 
Services needs to be considered. Changes must be made to minimize 
the numerous layers of authority between the program manager and the 
service Secretary. 


The entire management problem needs to be addressed under 
these simple guidelines: put more capable people into program manage- 
ment, give them the responsibility and the authority and keep them there 
long enough to get the job done right, 


VPEVEelODIMMeENL 
er nee ne gee, a Er 


The cost of developing and acquiring new weapon systems is more 
dependent upon making practical trade-offs between the stated operating 
requirements and engineering design than upon any other factor, This 
must be the key consideration at every step in development from the 
conceptual stage until the new weapon goes into the force, 


The program schedule (structure) is another very key considera- 
tion. it must make sense. it must allow time for accomplishing im- 
portant task objectives without unnecessary overlapping or concurrency. 
The ideal schedule is sequential with enough slack time for resolution 
of those problems which inevitably arise in any development program. 
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Conceptual Developme nt 


It is crucial that the right decisions be made during the concep- 
tual stage. If wrong decisions are made during this period the problems 
that are gencrated cannot casily be overcome later in the program, 


Any new program will contain some risk that the technology in- 
volved cannot, within reasonable time and cost constraints, be converted 
into practical engincering design which meets the desired operating 
requirements, There are three ways in which this technical risk can 
be minimized: 


Ile BOGS Assessment, The first is to make a careful as- 
sessment of the technical problems involved and a judgment as 
lomiew mine, etiort is likely to be méecessary in finding a solution 
that is practical, A carcful look at the consequence of failure, 
Bveasois lowerisk  propraim elements, is also critical. 


Cie System and Hardware Proofing, The second and only 
Smee ay EO Mmmiimize the technical risk is to do enough actual 
We mmectins Ges mm and comiponent testing in the conceptual de- 
velopment stage to demonstrate that the technical risks have 
been eliminated or reduced to a reasonable level. Component 

- COmpicts systcm prototyping, or backup development, are 
examples of this. 


ae trade-offs (risk avoidance). Since program risk and 
cost are dependent on practical trade-offs between stated operating 
veel 


- = - > - > ~ ois “ wee “e - “~~ > — oO =e hs i g co a r Faia | ee - o~ ~ sag 
recuirements Tee inee ring deesic bea bc eee eOllsS-TrmOuGe a COM 


Bice roamO: Gly aimeec CECinnime oMmtbe program but continually 


| 


throughout the devclopment stage, 


Proposals for OSD approval of development programs shall in- 
emuide a description of how the Service or Agency intends to manage tne 
program to include appropriate attention to (1) Risk Assessment; (2) Svstem 
and Hardware Proofing; (3) Tradeoffs. When a DCP is prepared, it shall 
reflect these in the management plan, i 


Small development projects which do not require specific OSD 
approval Shall also be structured to reflect these considcrations. 


All new programs will be kept in the conceptual development stages 
Pista the neGponsible Service secretary znd the OSD can be assured that 
the program is actually in the proper shape to procced into full-scale de- 
velopment, 
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Mall-ocale Development 


Authorization to proceed into full-scale development will be given 
by OSD based upon a DCP and the recommendation of the DSARC. In 
making this recommendation, the DSARC shall consider in particular 
whether adequate risk reduction has been accomplished. 


Even though risk has been adequately addressed during the con- 
ceptual development stages, full-scale development will uncover technical 
and engineering problems that need to be solved. Procedures shall be 
established in the development program by which these problems will 
be continually addressed in view of possible trade-offs with stated Opera- 
hime requirements, cost, and operational readiness date. 


Furthermore, it is essential to have assurance that those problems 
encountered during the earlier development stages have in fact been solved, 
This requires that milestones be established to demonstrate achievement 
of objectives al appropriate points in the development program. These 
milestones shall include such things as completion of appropriate stages 
Metre overall system design and testing of critical items of hardware, 
ee. suosystems and components. 


Consideration must be given in development to all matters neccs- 
Sary in a full operating system. This will include such things as 
maintenance, logistic support, training, etc. However, where these 
Meatters are ticpendent on the final production design, as much of this 
myork as possible should be delayed until the production Siace. In general, 
RFPs for the development stz stage should be car efully reviewed to eliminate 
@emands tor rcports, docimentation and work tasks which are not absolutely 
mecessary for the eificient accomplishment of the actual development work. 
These considerations and demands must be limited to those which directly 
contribute to the design of the system itself, 


Production 


The most important consideration before moving into full-scale 
production on a new weapon system 18 to have assurance that the engineering 
design is completed, that all major problems have been resolved, and this 
has been demonstrated to the extent practical by actual performance testing. 


At the DSARC review when the decision is made as to whether to 


proceed into full production, I want the responsible Service to certify that 
the following actions have been taken:, 
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Us All of the milestones which demonstrate the achieve- 
ment of a practical engineering design have been met. 


Og All important engineering problems encountered 
during the development have been resolved with appropriate 
trade-offs with stated operating requirements so that the 
production, maintenance and operating costs are optimized, 


The start up of production must be scheduled to minimize financial 
commitments until it has been demonstrated that all major development 
problems have been resolved, In most cases production engineering 
and production tooling are necessary to demonstrate that the engineering 
has been satisfactorily accomplished. It may also be necessary to de- 
velop and demonstrate new production processes, methods and procedures, 
Thus, some limited expenditure on production may have to overlap de- 
velopment. 


Gont races 


in all our contracting, the type of contract must be tailored to the 
risks involved, Cost plus incentive contracts are preferred for both 
advanced development and full scale development contracts for major 
systems. When the assessment of technical risk permits, such contracts 
@e@euld include provisions for competitive fused price subcontracts for 
subsystems, components and materials, In many cases this will enable 
eeemajor portion of the program to benefit from competition. When risks 
Meee ocen reduced to the extent that realistic pricing can také place, fixed- 
price type contracts should be used. But the contracting officer should 
meee tie tiexibility to consider the technical capability of the contractor 
and other factors in selection of contract type. When fixed-price type 
contracts are used for development programs, the contractor's financial 
ability to absorb losses that might be incurred must be a factor in making 
the award, 


It is, of course, desirable to award a fixed-price contract ina 
competitive environment. It has been proven to be difficult or impossible 
to achieve effective competition in a fixed-price contract for production for 
a major weapon system before full-scale development has been undertaken. 
Consideration should therefore be given to the use of a negotiated fixed-price 
contract after the development has progressed to the point that the produc- 
tion design can be realistically specified. To the extent possible, a contract 
negotiated under these circumstances should encourage competition for 
subsystems, components and materials, In this way a substantial part 
of the cost can be established in a competitive environment. 
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The vse of letter contracts should be minimized. Change orders 
should not be authorized until they have been contractually priced, or 
Emti contractual ceilings have been established, 


This guidance is provided to the Services with the understanding 
that it is to be implemented within the established DCP and DSARC 
policies, Other reports and reviews are to be kept to a minimum, but 
the lines of communication between OSD offices and Service components 
must be kept open to insure actual programs are being implemented under 
this guidance. 


To the extent that the above guidance conflicts with existing DoD 
Directives and Instructions, the policies stated herein will govern, Since 
these policies should be applied immediately, I would appreciate your 
distributing this rnemorandum to key personnel, including all program 
managers, involved in the acquisition of major weapon systems, 


I want the appropriate regulations of OSD and the Services and 
Agencies to be changed or cancelled to reflect these policies. I have asked 
the DDR&E to take the leadership in accomplishing this and have suggested 
| September 1970 as the date for recommending changes to me, 


\ f 
f 
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30 May 1969 
(Copy) 


MEMORANDUM FOR SECRETARIES OF THE MILITARY DEPARTMENTS 
DIRECTOR, DEFENSE RESEARCH AND ENGINEERING 
ASSISTANT SECRETARY OF DEFENSE (COMPTROLLER) 
ASSISTANT SECRETARY OF DEFENSE 
CistiteArTtONsS AND LOGISTICS) 
ASSISTANT SECRETARY OF DEFENSE 
(SYSTEMS ANALYSIS) 


peeebCT: Establishment of a Defense Systems Acquisition 
Me be Wee ONC UL 


teemave been reviewing for some time current practices within 
Mm@ewlepartment of Defense ror the acquisition of major 
eee Me Pevecey, N26 Nishi ckvea vine importance of cur 
Seal Zacvion and practices for accomplishing this management 
eee lie primary responsibility for the acquisition ond 
[eas omen Of «Cur major cystems rust rest witwn tme individcus 
Bervyices. Within each Service, this responsibility is io- 
Mee-emem bones rroject Manaser.  Kecoonizing tne Service res- 
MetwstOli lity, L am, at the same Time, most anxious of 

[ier ins, before we arprove transitioning through the criti- 
cal milestones of the acauisition cf a major system, that 
eee oO memle COS ECON eon Perea ss 2Ppe urcre Pl 

ees idered. 

Meward this end, 1 am establishing a Defense Systems Acqui- 
Sition Review Council (DSARC) within the Office, Secretary 
emeelertense, to advise me of the status and readiness of 

faci Major system Co proceed to tne next phase of effort 
meres Jite cycle. The Council will serve to complement — 
the Development Concept Paper (DCP) system, which continues 
as a formal DOD management and decision-making system for 
mime acquisition of major systems. The Council will evaluate 
the status of each candidate system at three basic milestone 
meimus: First, when the sponsoring Service desires to 
Miepiate Contract Definition (or equivalent effort); second, 
foiett ome cslteG Vo £o0 from Contract Definition to full 
ecale development; and third, when it is desired to transi- 
tion from development to production for Service deployment. 


Pie wt net Onw Or ene ecounel | are separate from and do not 


encompass the management reviews of major systems whicn I 
have previously requested and which ere being conducted by 
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DDR&E with assistance from ASD(I&L) and ASD(Comp.). These 
reviews are focusea on the management of the system whereas 
jae DOARC reviews will cover all issues, program thresholds 
Mrmecriici WMauvers mMormally =trreaved in DCP’s. Also, the 
Mameacsement reviews will normally be held only once on each 
Peels Sbcm mmr nelcas Lhe, DSARC reviews, which are based on 
Peer oem wesvones, will be normally conducted three or 
Pew biines Guring the acquisition cycle of a particular 

oO Cel. 


ine membership of the Council will include DDR&E, ASD(I&L), 
PeetG), and ASD(SA). For the first two milestone reviews, 
Pierrot Or FO Critry into Contract definition and prior 
PmeoecowetiLo tulil sesale development, the Council will be 
moimeeecmey the DUDR¢h. Hor the third review, related to the 
Perr rOnwtron development to production, the Council will 
be chaired by the ASD(I&L). 


ii tnitially defining major systems, which will be subject 
to Council reviews, to include (1) those for which Develop- 
ment Concept Papers are required; and (2) those specifically 
Sereno Lea sey me Lor review and evaluation. A tentative 
Mime | Or une COUNCIL 15 attached as an enclosure. [ 
Mesire that tee DDREE and ASD(I&L), within the next 30 days 
fetmGly prepare the necessary procedures and take the neces- 
Seary admanistrative actions to implement the Council 

ee alucl. 


Meeelaeve the Council operation will result in improved 
[ienescement ang will augment the decision-making process 
witnin the Department of Defense. I cannot over-emrheasize 
Meewricead 10r Cconpleéve anterface througnout the Department in 
Mee woo vem acculsiticn process. 


75/7 DAVID PACKARD 


Enclosure 
a/s 
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Cad 


Charter 


Defense System Acquisition Review Council 


Purpose 


eom@meat pore Ore ocr bes: tire MlSSion, Tunctions, composi-— 
moe movetorlyyecia responsibility, and administration 
ede Werelise OYstvens ACGULSI¢tion Review Council 
(DSARC) 


Mission 





iiemiitog@orn Ol. Phe =DOARC 2s tO review major and impor- 
CeWeee mer linet Cl Werense System acquisition programs 

Sue aeprOopelave Milteseone DOintS in their life cycle. 
These reviews are intended to permit coordinated evalua- 
tion and deliberation among senior managers, based on 

the most complete presentation of information available 
Vem Sou Gnay Parvrce Caven Une Secretary of Delense if 
as eornpolete and objective as possible prior to a decision 
ewe eee GOr re) Ome CO! Tae tevstem's life cycle. 
ee ner oer eee mua cal wal. SOPve to comple- 
Wem peeCnUe "SVarc witch remains as a formal DOD 

Meese @eny ance GeCisiei-wekine System concerning tne 
Se@@ret CMON Dr OceossO. Te Or Celt@ise systens. 


a. ine DSARC will review ena evaluate the status of 
Sach appropriate SyYSteMm acquisition program at three 
basic milestone points: 


ifieoe se nem snibiavion of Contract Definition (oH 
Cele atenuec tT Ore) 1s proposed ; 


Poco sie transition trom the Contract Definition 
phase to full-scale development is proposed; 
and 


third: When transition from the development phase 
PiveOmerocucuton for service deployment is 
proposed. 


b. The first review will support the basic DCP in that 
Pp VWieeeevidera forum for discussion and possible 
Paso Lemos ne Various Wilewooints of the partici- 
paving principals, including the Secretary of the 
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LMtieeati ei vice ssooONsoring whe program... The later 
reviews Will serve a function of validating the 

Meacmces Ole oyoueci LO proceed to the next stage, 
ie omit scale sadevellopmenl or production. 


Composition 


The DSARC will consist of the DDR&E, the ASD(I&L), the 
ASD (Comptroller) and the ASD(SA). 


Pwo y ane nRespONSs OI Lit iles 


Cee eC OMe Cera lomo! ~oluUry 21lOo VContract Definition 
(Gontreacr Detimicion Phase) and entry into full- 
scale development (the full-scale development phase), 
icmom NKCeWalieee Chaired py the DDR&s. 


Dot Onr Teaestransition from development to production 
(the production phase), the DSARC will be chaired 
by the ASD(I&L). | 


eo enacdLtOnalreviews, the DSARC will be chaired by 
Pe ieee ee es eprrorr ace, dererd@ing -on 
Whether the action under consideration is concerned 
with movement within the full-scale development 


z= ~ ; e thy = = = ie Boe aims ” 5 oe) af in x ’ 3, 
io nOl 8ho Oe diet = Une  .rodueviom Loase. 


G@. Reviews at points other than program trensition 
Remote tee reCUCopea Cy a USARC member by memoran— 
Gum conte appropriate chairven: 

ee OD eee ae ee ee 2 Ge oy cdc 
,e direc oy ae 
y 


vea Ox 
Deere Vn Chee One. 


Pov tenta Vuliabe limited LO. major and important pro- 
grams. These are (1) those for which Development 
Concept Papers are required; and (2) those specifi- 
cally designated for review by the Secretary of 
Defense, the Deputy Secretary of Defense or the 
aoprooriace DeAkC chairmen. 


Cr SOC ee mL omeoc ecOMatcered by the DSARC include, but 
eee Terie be. une following : 


GO metemmivens orepesed tor Contract. Definition: 
Ce eeertwarcotron of military meed; 


(b) Validity of operational concept and 
objectives; 


Inehs: 





(c) Relative capability compared with present/ 
anticipated and with capabilities of other 
SVavelic . 


(d) Technical feasibility; 


(e) Validity of cost estimates and analysis of 
CeoceltlstS. a yol1ved: 


(f) Validity of proposed scheduling and considera- 
ULOne Or alvcernavrives thereto; 


(g) Validity of proposed procurement methodology, 
LiCwUt ie ee VOe NOt CoWeraclUOrseerucuure, Kind 
OHieeoneract . Cilmine » On =Governmeny ~proauecion 
Commitment, Means Of assuring competition; and 


(h) Validity of program manager plans, controls 
and organization. 


(2) For items proposed for transition from Contract 
Definition invo full-scale development: 


Ga Gorpinucee welicit; cf promram chiect tves. and 


- 


VoliioltymorNwcharces Therevo Since completion 
OlecConcenm 1Ormulauzon; 


Commce fideice 1 achitvine current procram 
Coyecoe1 yes: 


(cy siaelys:s of current risks: 


(e) Adequacy of integrated logistics support 
planning: 


CMe miGtcy Of Cost ESLimates, including analysis 
Ghecoste cli nerences DertWween competing Contracr 
Detect onm cOnlvractors and Government estimates ;: 


(g) Options associated with cost trade-offs and 
Circe Sthom tileieou 5 


(hs Adectiate consideration of contract incentives 
EG wiMOUCe@oniue lor COMmpelTlLTLOn; and 


Go ee ry oP econuracror proposals. 
Cpe isuor els pr ooesea for initial production: 


(a) Feasibility of production, including evaluation 
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Sie tives vone acCmlevements, Lest results 
Biaeeoreodiet KOM ines DrOoduci OL lity ; 


(b) Technical feasibility, including specifi- 
CavlonM regulrements ; 


(c) Review and evaluate overall requirement; 

(d) Current validity of cost estimates; 

(e) Need, an appropriate, for concurrent 
development and production as well as 
validity of recommended time phasing of 


production/deployment aspects; 


(f) Adequacy of integrated logistic support 
Planning: 


(g) The existence of adequate project manage- 
Makhwaec ony roils < 


(h) Adequate planning for Government-furnished 
SOuUimmemy nanos acer li1Cies > and 


(i) Adequate planning as to proprietary rights 


items. 

mies emMetrnam may imvice ovuher staff members, such as 
tite AeD( MERA) and the ASD( ISA) to participate in the 
Pevyiews When the reviews have Significant relevance 
Per clr PespOns lps lavies. 

[Oe Palo ao gavise wae Depul, ~<a. 2° «+ 
Peete See sia neaneS ond recommendations of tne 
Biece te Peviow aid Concurrenviy «aq copy of the Iind- 
ii@ema i eeCOunMemaati1ons Will be forwarded to the 
appropriate Service Secretary. 

Olqnaliq Rsrmiatsmomie) ¢ 


The DSARC may establish necessary Working Groups to 
assist the Council members in their reviews. 
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